
HAL Id: inria-00072222
https://inria.hal.science/inria-00072222

Submitted on 23 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Limit theorems for extreme value estimates of point
processes boundaries

Stéphane Girard, Ludovic Menneteau

To cite this version:
Stéphane Girard, Ludovic Menneteau. Limit theorems for extreme value estimates of point processes
boundaries. [Research Report] RR-4366, INRIA. 2002. �inria-00072222�

https://inria.hal.science/inria-00072222
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
43

66
--

F
R

+
E

N
G

ap por t  
de  r ech er ch e 

THÈME 4

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Limit theorems for extreme value estimates of point
processes boundaries

Stéphane Girard — Ludovic Menneteau

N° 4366

Février 2002





Unité de recherche INRIA Rhône-Alpes
655, avenue de l’Europe, 38330 Montbonnot-St-Martin (France)

Téléphone : +33 4 76 61 52 00 — Télécopie +33 4 76 61 52 52

�����������
	��������������������������������! �"$#��%���&�
���� ��
������(')���*+�
',��.-�����������/)�#�*,0� ����$���

1�24365�798;:�<)=?>A@B8;@BCEDGF�H�C�IKJ�>ALNMO<P:�:�<Q24<P8;HER

SUTWV�X�Y[Z]\_^a`bX+cWdfe�gh`ji6klY$g�iQmKgh`jX�`fnoepgo`biQk
q Y�noransgoVtX�Ytn�u$i6X�mWdjY�vKYtn

wGxhipyzY$g|{~}t�

��eQmWm�i6xsg q Y[xhYtu�TWYtxhu�T�Y�k;�
Z6�6�Q�)\_���t�Pxh`bY�x��p�6�6��\_�Q��m�ep�6Ytn

�����t�����W�Q�Q� � Y��Q`b�QY�nocK��u$`bY�kPg+u$i6k q `jgo`biQk�n�goi?YtnsgheQ�Wdb`bnoT�u$Y�kPghxheQdGdj`bX�`�g+goTWYtiQxhY�X.n�epk q X]i q Ytxs�
epgoY q Yt�a`bepgo`biQk�mWxh`jk�u$`bmWdjYBn[�~iQx�nscWm�m�i6xsg+YBnzgh`jX.epgoYtn+ip�Uw�iQ`fnonoiQk�m;iQ`bk6g�mWxoiKu�YtnhnsYBn���SUTWY�u$i6k�no` q YtxoY q
YBnzgh`jX.epgoYtn| �xh`�ghY]e6n¡db`jk�Ytepx�u�iQX+��`jk�epgo`biQk�n¡ip�¢Y�vagoxhY�X�Y���eQdjcWYBn¡iQ�GgoT�Y�m;iQ`bkPg[m�xoiKu$YBnont��£|cWx[xoYBnscWdjghn
eQxoYl`bdjdbc�nsgox�e�ghY q iQk(�~iQc�x�m�epxogo`fu$c�dbeQx�uteQnoYtnt¤¦¥¡e6epx�epk q ghxo`b�Qi6kWiQX�Y�goxh`bulnoY�xh`jYBn�Ytnsgo`bX�epgoYBn�§���eQ��Ytxs�
^KT�epc q Y�x¢YBnzgh`jX.epgoY|eQk q�¨ Ytxok�Y�d�YBnzgh`jX.epgoYQ�9©OTW`jYtxheQxhu�Tar���Y�gz ªYtY�k.ghTWYtnoY�Ytnsgo`bX.e�ghiQx�nG`fn¢mWxhiQm;i6noY q �ar
u�iQX�m�eQxo`bkW��goTWYt`jx�i6mKgo`bX.epd�u�iQka�QYtxo�6Y�k�u�Y¡x�e�goYBn��
«?¬P¯®h°+± ��²��Q� �Wc�k�u�gh`ji6k�epdªYtnsgo`bX�epgoY6§9³ªYtk6ghxheQdGdb`jX�`jg+goT�Y�iQxhY�Xl§�´?i q Y�x�e�ghY q Y��a`fe�gh`ji6kµm�xo`bk�u$`bmWdbYQ§
¶GvPghxoYtX�Y!��eQdjcWYBn�§�w�i6`bnhnoiQk�m�xoiKu$YBnont§�^aT�eQm�Y[YBnzgh`jX.e�gh`ji6k·�

¸º¹a»�¼Q½�¾¿»hÀ¿½�ÁÂ¾¿ÃÅÄBÃºÆ�¾¿½�¼4»�¼4ÁÂÇÂÁ ÀAÈzÉ)ÃzÀ�Ê�ÀA»hÀAÁÂÉËÀAÁÂÌ�Í4Ã�Î�Ï
Ð4Á Ñ$Ãz¾ËÉAÁ À¿È(Ò[½�Ð$ÀAÓpÃzÇÂÇÂÁÂÃz¾µÔBÎ,Æ�ÇÕ»�ÖsÃØ×�Í4Ù�ÚzÐ4Ã(Û&»hÀA»�ÁÂÇÂÇÂ½�ÐPÎ
Ü�Ý$Þ�ß�à Ò[½�Ð�À¿ÓpÃsÇÂÇÂÁÂÃz¾
á¯ÃzÄ4Ããâ à ÎBä�¾A»�Ð4ÖzÃ�åWæ4çhè�è�ç�é$ê�ëoé$ì�éWíÕæ4ì�é�î�íbï�è�ðzñ4ò¿æ�óoè�é�ô�õKí÷ö�ø



� 	��������������"$�������
����'µ�#���"��z���·�
���� [�
���*���/l ���� 0����! �"$��#,���
��������	�������0�# -��*��
�#,��0���'���.-ª���
��#�� ')�*�-G��#,��"$�


�� ���� � ��� iQc�n q i6kWkWi6k�n q Ytn�u$iQk q `�gh`ji6k�n¢nocK��nhepkPgoYBnGm;Y�xhX]Y�gsg�epkPg q�� ��ghep��dj`bx¢cWk�goTW�tiQxhV�X�Y¡u�Y�kK�
ghxheQd&dj`bX�`�ghY+ep`bk�no`��Pc � c�k?mWxo`bk�u�`jm;Y q Y q �t�P`fe�gh`ji6k�nUX�i q ��xh��YBnUm�i6cWx q YBn�Ytnsgo`bX.e�goYtcWx�n q c?nscWm�m�i6xsg q Y
m�xoiKu$YBnonoc�n q Y�w�iQ`fnonoiQk·���·YBn9Ytnsgo`bX.e�ghY�cWx�n¢u�iQk�no` q ��xh�tnGn � �Bu$xh`j�6Y�kPg¢u$i6X�X]Y¡cWkWY¡u�iQX+��`jk�eQ`bnoiQk�db`jk��tep`bxhY
q Y���epdbY�cWx�n�Y�vPghx��tX�Ytn q cØmWxoiKu�Ytnhnsc�n�m�i6k�u�ghcWY�dA� � iPn�xh�tnocWdjghe�g�n�noiQkPg+`bdjdbc�nsgoxh�tn q epk�n��6c�e�goxhY�u�e6n�¤
X���goTWi q Y q YtnG�~iQk�u$go`biQk�nªiQxogoTWi6�Qi6k�epdbYtn��Ë��eQnoY q Y!¥¡eQeQx¢Y�gª��e6nsY�ghxo`b�Qi6kWiQX���goxh`��PcWY���§QYBnzgh`jX.epgoY�c�x¢cKgh`��
db`fnoeQk6gGdfe���e6nsY q Y¡��eQ��Ytxs�z^aT�eQc q Ytx9Y$gªX���goTWi q Y q c�kWi�r6eQc·� � iQc�n¢mWxhiQm;i6noiQk�n�cWk�Y�TW`b��x�epx�u�TW`jY�m�epxhX]`
u�Y$gogoY[�ËepX�`bdjdbY q�� Ytnsgo`bX�epgoYtcWxhnU��eQno��Y�nsc�x�dbe�u$i6X�m�epx�ep`fnsi6k q YBnU�a`�ghYtnhnsYBnUiQmKgh`jX.epdbYtn q Y�u$iQka�6Y�xh�QY�k�u$YQ�
� ± �B� ® �� � � � Ytnsgo`bX.e�gh`ji6k �~iQk�u$go`biQkWk�Y�dbdjY6§�goT���iQxhV�X�Yµu$Y�kPghxheQd¡db`jX�`jgoYQ§!mWxh`jk�u$`bm�Y q Y q ���a`bepgo`biQk�n
X�i q �txo�tYtnt§K�4eQdjYtcWx�nªY�vagox!��X�Ytnt§KmWxhiau�Ytnhnsc�n q Y�w�i6`bnhnoiQk·§aYtnsgo`bX.e�gh`ji6k q Y[u�iQkPgoi6cWxB�



�����������	��
����
����������������������� �!
�� �"���#���$
�� �

% & *�����.0�#,-¢�
�$�*

´Nepkar�mWxhiQm;i6nhepdfn�eQxoY��6`j�6Y�kl`jk¦goTWY�dj`jgoYtxhepgocWxhY[�~iQx|Ytnsgo`bX�epgo`bkW��e.noY$g('(�Q`b�QY�k?e*)�kW`�ghY+x�epk q iQX�noY$g
+%iQ�Gm�i6`jkPg�n q x�e4 �k��~xoi6X ghTWY]`jkPgoYtxo`biQxB��SUTW`fn¡mWxhiQ��djYtX�iQ�GY q �6Y�iQx!nscWm�m�i6xsg¡YBnzgh`jX.epgo`biQk¦epxh`fnsYBn�`bk
u�dbe6nono`,)�u�epgo`biQk �"-�.0/21�35476(.
}B}98;:=<Â�p�?> ��§¯u$dbc�nsgoY�xh`bkW��mWxhiQ�WdbY�X.n �@-�.;/BA&{	C0.0:D< ��E > ��§ q `fnou�xo`bX�`jk�eQkPg
eQk�epdbrKns`fn �@FG.IH0J�.K3�}L4M6N.
}t}O8;:P<Â�?> ��§·epk q iQcWgodb`jYtxhn q Y�goYtu$go`biQk �"Q*RTS;/I8�3;RU4WV {~}9R5< ��> ���+©¡mWmWdb`��
ute�gh`ji6k�n�epxhY]eQdbnoi��~iQcWk q `bk�`jX.eQ�QY.epk�eQdjrKno`bn �@XL8;/�8�}�AIRZY�RTS=4\[�}�3;]^.0_08�S`<Â�p�?> ������iQx�`bk�nzg�epk�u�YQ§
ghTWY�noY��6X]YtkPghe�gh`ji6k)m�xoi6�WdjYtX utepk��;Y�u$i6k�ns` q YtxoY q c�k q Y�x�goTWY�nscWm�m�i6xsg�YBnzgh`jX.e�gh`ji6k�m�i6`jkPg+iQ�U�a`bY� �§
 �T�Y�xhY�goT�Y�nocWmWm;iQxog|`fn!e,u$i6kWkWY$vl�;iQcWk q Y q noY$g[`bkbadc�� � Y�epdfnoi�m;iQ`bk6g!iQcKg�noiQX�Y+epm�mWdj`fu�epgo`biQk�n|`bk
YBu$i6kWiQX�Y$ghxo`fu�n �ËYQ� ���eQ*R�f�/&{�:�}p§;
�����g�<ih?> ����jãk?noc�u�Tlu�eQnoYtnt§agoT�Y�cWk ¨ kWi� �klnscWm�m�i6xsg�u�eQk,�;Y� �xh`�gogoY�k

'lknmKoqp0r�s�t�uwv*xypUx{z}|~v*xys�x��doqp�t ��r ��EQ��E �
 �T�Y�xhY��Å`fn�epkØc�k ¨ kWi� �k��~cWk�u$go`biQk·�º¥�Y�xhYQ§�ghTWYlmWxhiQ�WdbY�X%xhY q c�u�Ytn�goi)Ytnsgo`bX.e�go`bkW�5��§¢u�eQdjdbY q goTWY
m�xoi q c�u$go`biQkµ�~xhiQkPgo`bY�x �¿nsYtY��~iQx�`bk�nsghepk�u$Y�-��0/210YKR�
��(��g�<�E?�9> ����SUTWY q epghe?u$i6k�no`bnsg�ip��m�ep`bx�o	�br���t
 �T�Y�xhYN� xhY�mWxhYtnoY�kPghn�goTWY]`jk�mWcKg �ËdbeQ��i6xt§¯YtkWY�xh�Qr,iQx[u�epm�`�g�epd �Uc�noY q ghi�mWxhi q c�u$Y]epk¦i6cKgom�cKgG� `jkNe
�6`j�6Y�k*)�xhXl�djãk�nsc�u�T�e��~x�epX�Y� �iQx ¨ §pghTWY¡��epdbcWY��do	p�tªu�eQk��;Y|`bkPgoY�xhmWxhY$ghY q eQn¢goT�Y¡X.e�vK`bX+cWX dbY��QYtd�iQ�
i6cKgom�cKg� �TW`fu�T,`fn�e�gogheQ`jk�eQ�WdbY¡�~i6xUgoTWY�dbY��6Y�d&ip��`bkWmWcKg�p
�eXL8;/�8�}�AIRZY�RTSP
�����gI<Â�BhO>�nscWm�m�iPnsYN�lghi.��Y
`bk�u�xoYBeQno`jkW��epk q u$iQk�u�e4�QY6§Q�~xhiQX YBu$iQk�iQX�`butepd¯u$i6k�ns` q Ytxhepgo`biQk�nt§6 �T�`bu�T�nscW�6�QYBnzg�n¢epk�e q eQmKgoY q YBnzgh`jX.e��
ghiQxB§Wu�eQdjdbY q goTWYN�|¶¢© �"�|epghe�¶Gka�QYtdji6mWX�Y�kPg�©�k�eQdjrKno`bn �ªYtnsgo`bX.e�goi6xt�dj g�n�eQnoraX]mWgoipgh`bu q `fnsgoxh`j�WcWgo`biQk�`bn
YBnzg�ep�Wdb`fnsTWY q �arU��{�� ]^R�Ya}#
�����g2<,E�E >A�
¥¡Y�xhY�+�`fn9e¡w�iQ`fnhnsi6k+m;iQ`bk6g9mWxhiKu$YBnont§� �`�ghT�i6��noY�xh�QY q m�i6`jkPg�n
�;Y�dbiQk��Q`bkW�!goi[e!nocW��noY$ge' q Y�)�k�Y q eQn�`bk
��EQ��E �G �TWY�xhYG��`fnªeQk�cWk ¨ kWi� �k��~cWk�u�gh`ji6k� �TW`fu�T�kWYtY q nªkWiQg¢goi���Y!X�iQkWiQgoi6kWYQ��©�k,Ytepxhdbr�m�eQm�Ytxª UeQn
 �xh`jgsgoYtk��ar��LR�JTJT/I8�3�< ��>¯�~iQx�`jk q Y�m;Y�k q Y�kPg�` q YtkPgo`fu�epdbdbr q `bnsgoxh`b�WcKgoY q i6��nsYtxo��epgo`biQk�nG�~xoi6X�e q Ytk�ns`jgzr
� ��SUTWY�mWxhiQm;i6noY q Ytnsgo`bX�epgoi6x�`fnGe ¨ `jk q iQ��TW`fnzghiQ�6xheQXE��eQnoY q iQk�goTWY�Y�vagoxhY�X�Yª��eQdjcWYBn�ip�;goTWY�nhepX�mWdbYQ�
SUT�`bnU �iQx ¨  �e6nUY$vagoYtk q Y q `bk�gz ªi]X.ep`bk q `jxhYtu$go`biQk�nt�
�¿e �l£|kµgoTWY.i6kWY�T�epk q §�mW`bYtu�Y� �`fnsY�m;iQdbrPk�iQX�`beQdbn! �Y�xhY�`jkPgoxhi q c�u�Y q epk q goT�Y�`bx�iQmKgh`jX.epdb`jgzr¦`jk�eQk

eQnoraX]mWgoipgh`bu�X]`bkW`bX.e�v¦nsYtk�noY�`bn¡mWxhi��QY q cWk q Y�x! ªYBe ¨ eQnhnscWX�mKgh`ji6k�n�i6klgoTWY�xhepgoY�iQ� q Ytu�xoYBeQnoY
� ip�9goT�Y q Ytk�no`�gzr � goi� Uepx q n|�.�arUX*8;/�8�}�A2R�YKRTS�4M[�}�3;]^.0_08�SP<Â�p��>�eQk q �arb-��;/210YKR5
��
��g�<�E9��>A��¶9vagoxhY�X�Y���eQdjcWYBn9X�Y$ghTWi q n¢eQxoYUghTWY�k�m�xoi6m�iPnsY q �ar#-�.0YKY�
�����g�<�Et�?>&epk q �ar!�]{�� ]^RZYP}
4w��R�:0C�<�Et�?>�goi�Ytnsgo`bX.e�goY[ghTWY�m�eQxheQX]Y�goYtx � �

�Ë� �?£|k]goTWY�iQgoTWYtx9T�epk q § q `,�¯Y�xhY�kPg¢mWxhiQm;i6no`�gh`ji6k�n��~iQxGnoX�iaipgoT�`jkW���!Y��;xhi�r � n�YBnzgh`jX.epgoY� �Y�xhY�X.e q YQ�
�]{�/I.0/21�4=�Z.¡ �8;]#<�E�Z�>P`bkPgoxhi q c�u$Y q Ytnsgo`bX.e�goYBn·��e6nsY q iQk ¨ Y�xhkWY�d6xoYt�QxhYtnhns`biQk�n&epk q i6xsghTWiQ�6iQk�eQd
nsYtxo`bYtn�X]Y�goTWi q <�EB�a§¢Et�?> �£jãk(ghTWYNnhepX�Y¦nsm�`jxh`�gB§G��.0/210R�}l< ��>|mWxhiQm;i6noY q e���eQ��Ytxs�z^aT�eQc q Y�x
Ytnsgo`bX.e�goY6��jãk,YBeQu�T�u�eQnoYQ§PghTWY�u$i6k�ns`fnsgoY�k�u$r�epk q ghTWY[dj`bX�`�g q `fnsgoxh`j�WcWgo`biQk�ip��ghTWY[Ytnsgo`bX.e�goi6x�epxhY
YtnsgheQ�Wdj`fnoTWY q �

� Y�epdfnsiºxoY��~Y�x,goiP¤�]�]Z.;/¥<,E�>�epk q ��.¡ I80]£4§¦�H0¨;H¡R�A¥<Â�p��>[ �T�iºc�noY q eØno`jX�`bdbeQx?nsX�iaipghTW`jk��
eQmWmWxhi6e6u�T·§�epdjgoTWi6cW�QT ghTWY�`bx�Ytnsgo`bX�epgoYBn,eQxoY¦k�ipgl��eQnoY q i6k goT�YNY$vaghxoYtX]Y)��epdbcWYtn,ip��ghTWY)w�i6`bnhnsi6k
m�xoiKu$YBnont�
SUT�Y¡ �iQx ¨ mWxhYtnoY�kPgoY q TWY�xhY�iB�;Ytxhnªe��QYtkWY�x�epdK�~x�epX�Yt ªi6x ¨ �~iQxªnsgoc q ra`jkW�+goTWY|Ytnsgo`bX.e�goYBnGiQ�&goTWY¡�ËepX�`jdbr
�Ë� ��� � Y!u�iQk�no` q Y�xGYBnzgh`jX.epgoYtnª �xh`�gh`jkW��eQnGdb`bkWYteQxªu$i6X+�W`bk�epgo`biQk�n¢ip�&goT�Y¡Y$vaghxoYtX]Y¡�4eQdjc�Ytnªip�&goT�Y¡w�iQ`fnz�
noiQk�mWxhiKu$Ytnhnt� � Y�YtnsgheQ�Wdb`bnoT,�6Y�kWYtxheQd&u$Y�kPghxheQd&dj`bX�`�g�ghTWY�i6xoYtX�n�eQk q X]i q YtxhepgoY q Yt�P`fe�gh`ji6k,m�xo`bk�u$`bmWdbYtn

©;© Ð�ª Ý$Ü « «



Z � �������������b
��Z��
��$
 ���

�~i6x9iQcWx�YBnzgh`jX.e�ghYtn9eQk q  �Y�epmWm�djr�ghTWY�X goi!goT�Y�m�epxogo`fu$cWdfepx9uteQnoYtn��PcWipghY q `jk �~� ���G^ac�u�T�epk�epmWm�xoiPeQu�T
eQdjdbi� �n9ghi�m�xoi6m�iPnsY!e+TW`bY�x�epx�u�Tar� �`jgoT�`jk,goTW`fnª�ËepX�`bdjr.iQ��Ytnsgo`bX.e�goYBnUeQu�u�iQx q `bkW��goi�goT�Y�`bxUu�iQka�QYtxo�6Y�k�u�Y
x�e�ghYtnt�

� � 	���/µ�#�*,0� ����_���·�
���� [�
�

��Y$g¢'	�Dadc�eQk q u$iQk�ns` q Y�x�e�noY�PcWYtk�u$Y[ip��w�iQ`fnonoiQk�m�i6`jkPg�mWxhiKu$YBnonoYtn

+�
#k m?+�
Go�!t�u������ o '�t ��r����£z�r

 �`jgoT(`bk6ghY�k�no`jgzr�X]YBeQnocWxhY�������§¢ �TWYtxoY���� v�§¢epk q �(`fn]goTWY �·Yt��YBns�6cWY�X�YBeQnocWxoY�iQk	�bo"'etIr�goTWY��i6xoYtd��;� eQdj�6Y��Wx�e�ip� '�� �·Y�gNmKoq� 
! " r�� 
# " t r�zLx%$ x + 
 ����Y+goTWY]nsY�g|ip�9m;iQ`bkPghn!eQnhnsiKu$`fe�ghY q goi�goTWY
m;iQ`bkPg�m�xoiKu$YBnont� jãk�ghTWY!�~iQdbdji� �`bkW��§P �Y!e6nonocWX�Y�ghT�e�gUgoT�Y�xhY|Y�va`fnsghnUe��~c�k�u�gh`ji6k�� u'& vZr�z�(*) a,+�§Knsc�u�T
ghT�e�g('Åu�eQk¦��Y� �xo`jgsghY�kNe6n ��EQ��E ���[£|cWx|eQ`jX `fn�ghTWY�k?ghi�Ytnsgo`bX.e�ghYL'Å�a`fe�epk?YBnzgh`jX.e�gh`ji6k¦ip� ��� �·Y$g-.
0/01 eQk q�q Y�)�kWY!�ar�m32 
# 4 u*z(x	5�x -�
 ��e�X�YBnscWx�ep��djY|Y�PcW` q `bnsgheQkPg�m�eQxsgh`�gh`ji6k�iQ�6& vZr�z7( �9�Wi6x�eQdjd
z�x85�x - 
·§�nsY�g �9
# 4¢k mKoqp0r�s�t�u�p:��2�
# 4�r�vLxDs�x=�doqp�t ��r
ghTWY�u$Ytdjd&iQ��'Ø�WcW`bdjg�iQk:27
# 4[epk q +0
# 4�k +0
2o;�9
# 4�t$� � Y�`bkPgoxhi q c�u$Y

�9<
# 4 k%=?>A@�mO� 
# " uZoq� 
! " r�� 
# " tB��� 
# 4 ��r
`j���9
# 40CkED[eQk q � <
# 4 k v�ipgoT�Y�xh �`bnoYQ� � Y¡c�nsY¡goTWY|u$iQka�6Y�kPgo`biQk#vGF 1 k vW�G£|cWxGYBnzgh`jX.e�ghiQxªip�0�,`bn

H� 
 u�pI�J& vZr�z7(*K) z-�
 LNMO4QPSRUT 
! 4 o	pItWV¡zYX z
+ 
! 4!Z �0<
! 4 r �¿�K��E �

 �T�Y�xhY T 
# 4buW& v�r9z7([) a�`bn]epkºepxh�W`�ghxheQxorµ �Y�`b�QTPgo`bkW�?�~cWk�u�go`biQk q Y�goY�xhX�`jk�`jkW�NgoTWY�k�epgocWxhY�iQ��goTWY
YBnzgh`jX.epgoYQ�!jãkµgoTWY�k�Y$vag+nsYBu�gh`ji6k·§�u�iQk q `�gh`ji6k�n�epxhY�`jX�m;i6noY q iQk T 
# 4.epk q Y�vWepX�mWdbYtn�eQxoY�mWxhi��a` q Y q`bk)^aYBu�gh`ji6klhK�Gj g[`bn| ªYtdjdj� ¨ k�i� �klgoT�epg�� <
# 4 `fn!epk¦YBnzgh`jX.e�ghiQx!ip�9ghTWY�X.epva`bX+c�X iQ���µiQk�27
# 4� �`jgoT
k�Y��6epgo`b�QY���`be6n��µSUTWY�c�noY�iQ��goTWY,xheQk q i6X���epxh`fep�WdbYbo�z\X +J] R
# 4 t�� <
# 4 epdbdji� �n�goiNxhY q c�u$Y�goTW`fn+��`be6n��
SUT�Y�xhY$�~iQxhYQ§ H�A
�eQmWm;Ytepx�nUeQn�e+db`bkWYteQxUu�iQX��W`jk�e�go`biQk�ip�
Y�vagoxhY�X�Y|��eQdjcWY!Ytnsgo`bX.e�ghYtn�ip�
nhepX�mWdbY q ��epdbcWYtn
iQ� ���9SUTWY[eQnorPX�mKghipgh`bu|mWxhiQm;Y�xogo`bYtnªip� H� 
 epxhY¡YBnzg�ep�Wdb`bnoTWY q `bk�^aYBu�go`biQkl�W§KeQk q mWxhi��QY q `bk�^aYBu�go`biQk,Z��
jãdbdbc�nzghxhepgo`biQk�nUeQxoY[mWxhYtnoY�kPgoY q `bk¦^aYtu$go`biQkUh�iQk�goTWY�YBnzgh`jX.epgoYtn�u�iQk�no` q Y�xhY q `jk��ËepX�`bdjr �~� �$�

^ _  ��$* �����
#,"����

�|Y�)�kWYa` kb=9ced¡m��do	p�t�uBpI��& v�r9z7(@�6§gf kh=?>A@�m?�doqp�t�u�pi��& v�r9z7(@��eQk q
T 
 o	pItekkj L MO4lP�R'T c
# 4 oqp�tnm Rpo crq

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� h

��iQx�eQdjd�z(x	5�x -�
 r�nsY�g ` 
# 4 kh= ced¡m��do	pIt�u�pI��2 
# 4 �P§'f 
# 4 k%=9> @Im?�do	pIt�u�p:�:2 
# 4 ��eQk q
� 
# 4�o	pItek T 
# 4�oqp�t�� T 
¡o	pIt q �Ë�W��E �

� Y�u$i6k�no` q Ytx�goTWY[�~i6djdbi� �`jk���noY�xh`bYtn�ip�9eQnhnsc�X]mWgo`biQk�nt¤

�����
	�� -�
0/01 epk q:-.
 � �I) v�eQn �I) 1 ��������� v��8` xbf��%X 1 epk q
� 
 u k =9> @R�� 4�� L M�� f 
# 4�� ` 
# 4 � k�� o -.
 � �¡t�eQn �I) 1 q

��������� �WiQx�YBeQu�Tlo	p R�r qeqeq r�p��?t � & v�r9z7( §agoTWYtxoY�Y�vK`bnsghn�e�u$i���eQxo`fepk�u�Y¡X.e�ghxo`jv�`bkUa �
 "!$#&%  ('('('  #*)�+dk & � "u , ( R-�*"; ,����

noc�u�T,goT�epg��~iQx�eQdjd�z(x	$h§/.#x10�§L MO 4lP�R � 
# 4�o	pU" t � 
# 4�o	p�,?t ) �'"; ,�e6n �:) 1 q
�����$23� �WiQx�eQdjd2p:� & v�r9z7( § =?>A@R-�*44� L M � � 
! 4Bo	pIt � ) v�eQn �I) 1 q
������5�� �WiQx�eQdjd2p:� & v�r9z7( §

66666
z-.
 L MO4QPSR T 
# 4Bo	p�t � z

66666 k7� V T 
2o	pIt� Z eQn �I) 1 q
������8�� �WiQx�eQdjd2p:� & v�r9z7( §

z-�
 L MO4lPSR T 
# 4Boqp�t�o@�do	pIt � `�
# 49tek9� V T 
 o	pIt� Z eQn �I) 1 q
������:�� �WiQx�eQdjd2p:� & v�r9z7( §

z-�
 L MO4QPSR � T 
# 4�o	p�t � =?>A@ V � 
Ir�;�@=< V � ` ���-.
,Z Z k�� V T 
 oqp�t� Z eQn �I) 1 q
��Y��~iQxhYGmWxhiau�Y�Y q `jk���§4djY�g
c�n�u$i6X�X]YtkPg�goT�Y�e6nonocWX�mKgo`biQk�n�� �����
	��?>@�A���$23� epxhY q Yt�QiQgoY q goi�ghTWYªu�iQkPgoxhiQd
iQ�&goTWY[u$YtkPgoY�xhY q Ytnsgo`bX�epgoi6x�o H� 
B� ¶ H� 
 t$�9©¡nhnscWX�mKgh`ji6k �����
	�� `jX�m;i6noYtn¢goT�epgªghTWY!X]YBepk�kacWX���YtxªiQ�
m;iQ`bkPghn�`bk,YBeQu�T � 
# 4 �QiaYBn¢ghi�`bk�)�k�`�gzr6� �A������ u$iQkPghxoi6dbn¢goTWY[��epxh`fe�go`biQk�n¢iQ��goT�Y|�~c�k�u�gh`ji6k��li6k�2 
# 4 �
´¦iQxhY|mWxhYtu�`bnoY�dbr�`jg�`jX�m;i6noYtn�ghT�e�gUgoT�Y�X]YBepk�kacWX+�;Y�x�iQ��m;iQ`bkPghnU`bk�� 
# 4 ep�;i��QYG` 
# 4 u$iQka�6Y�xh�QYtn¢goi
���¢o
C q D tU`bn q Y��6ipgoY q goi�goT�Y�X+cWdjgo`b��epxh`bepgoY�eQnom;Ytu�g�n�ip��goT�Y�dj`bX�`�g¡goTWYtiQxhY�X.n���o
C q E t�`bX�m�iPnsYBnUgoi�eQdjd
©;© Ð�ª Ý$Ü « «



� � �������������b
��Z��
��$
 ���

ghTWY� �Y�`b�QTPg��~cWk�u$go`biQk�n T 
! 4 o	pIt�`bk�goTWY�dj`bkWYteQx+u$i6X+�W`bk�epgo`biQk �¿�W�,E��|goi¦�;Y�epm�mWxoi4vK`bX.e�go`b�QYtdjrNip�UgoTWY
nhepX�Y[iQx q Ytxt�¢SUT�`bn�`fn�e]k�epgocWx�epd�u�iQk q `�gh`ji6k,ghi.iQ�Kg�ep`bk�eQk?eQnorPX�mKghipgh`buN�[eQc�nono`fepk���YtT�e4�a`ji6xt�GSUTWYBnsY
e6nonocWX�mKgh`ji6k�n¢eQxoY�YBeQnor+ghi��QYtxo`j�~r]`jk�m�xhe6u�go`fu$Y!ns`bk�u�Y�goTWYtr�`jka�Qi6dj�6Y�Y�`jgoTWYtx ��i6x T 
# 4  �`jgoTWi6cKgªX�`jvK`jkW�ghTWYtnoY�gz �i �Pc�epkPgh`�gh`jYBn��9©¡nhnocWX�mKgo`biQk�n �A��� 5 ��>3�A��� : � eQxoY q Y��QiQgoY q goi�ghTWY|u�iQkPgoxhiQd�ip�&goT�Y¡�W`feQnGgoY�xhX
oË¶ H�A
 � �2t��9SUTWYtr�mWxhY��6Y�kPg¢`jg¢ghi���Y¡goiai�`bX�m�i6xsg�epkPg¢ �`jgoT�xhYtnom�YBu�gGghi�ghTWY¡��epxh`fepk�u�Y�ip�¯goTWY|Ytnsgo`bX.e�goY
�Ë �TW`fu�T  �`jdbd¡xhY��6YtepdUghi���Y)ip�[iQx q Y�x T 
 �A� ����³ªiQk�noY�PcWYtk6ghdjr6§¢ghTWYtnoY?ghTWxoYtYNeQnhnocWX�mKgo`biQk�n�`jka�Qi6dj�6Y
�;ipghT�goTWY¡cWk ¨ kWi� �k]�~cWk�u$go`biQk��,epk q ghTWY� �Y�`b�QTPg9�~cWk�u$go`biQk�n T 
# 4 � ������5�� `jX�m;i6noYtn9ghTWY�X�YteQk�ip�¯goTWY
u�iaY$��u$`bY�kPghn·`jk �A�K��E �;ghi���YªepmWmWxhi4vK`jX.epgo`b�QY�dbrNE6�
^ai�§tgoT�Y¢Ytnsgo`bX.e�ghY �¿�W�,E��¯u�epk�xhiQc��QTWdbr��;Y¢`bk6ghY�xhmWxhY$goY q
e6n|e�u$i6ka�QY$v?u$i6X+�W`bk�epgo`biQk¦iQ�¢Y$vagoxhY�X�Y]��epdbcWYtnt� �A����8�� `bn[e�dbiKu�eQdj` � epgo`biQkNu�iQk q `jgo`biQk�¤|SUTWY] ªYt`j�6TPg
�~c�k�u�gh`ji6k T 
# 4 noTWiQc�d q ��Y�u$i6k�u$Ytk6ghxhepgoY q iQki2 
# 4 ��SUTWYtk·§¯goT�Y]u�TWi6`bu�Y+iQ�¢mWxhiQm;Y�x! ªYt`j�6T6g|�~cWk�u$go`biQk�nxhY�PcW`bxhYtn�ghiN��eQdbeQk�u$Y�goTWY�epkPgheQ�QiQk�`bnsgo`fu�u$i6k q `jgo`biQk�n �A����2�� epk q ������8�� �N��`bk�epdbdbrQ§ �A��� : � u�eQk ��Y
noY�Ytk�e6n�e�nzghxoi6kW�QYtx��6Y�x�ns`biQk,ip� �A������ �
£|c�x )�xhnsg�xoYBnsc�d�g��Q`b�QYBn�goTWY[X�cWd�gh`j��eQxo`fe�ghY[u�Y�kPgox�epd&db`bX]`jg�goT�Y�iQxhY�X��~iQxNo H� 
�t q
��� ¬a± � ¬ � 	�� ���B
����?�� �������@�q����� �����
	��
	/������:���� ���I����������g�g0oqp R r q q�q r�p � tB��& vZr�z7( �

 ���T 
 o	p , t o H�A
¡o	p�,Ot � �do	p=,Ot�t u�z(x�.#x 0���) � +�oqvZr� "!$# %  ('('('  # ) +�t q
� Y]mWxoYBnsYtkPg¡kWi� �noiQX�Y+dfepxh�QY q Y��a`bepgo`biQk¦m�xoi6m�Ytxsgh`jYBn�ip��� H� 
�� �ËnoY�Y*�¡Y�)�kW`jgo`biQk�E�ip�9ghTWY]eQmWm;Y�k q `jv
�~i6xUgoTWY q Y�)�kW`jgo`biQkliQ�
ghTWY�dbeQxo�6Y q Y��a`bepgo`biQk�mWxh`jk�u�`jm�djY�eQk q noY�Y[Y6� ���eQLR��¢]I8 4�� R�{ A28;H¡:·{e< Z�>·�~iQx�e
�6Y�kWYtxheQd&eQu�u�iQcWkPg�iQk,goT�e�g�goi6mW`fu���
��iQx�eQdjd�oqp R r q�q q r�p � tB� & v�r9z7(·noc�u�T�goT�epg" "!�#*%  ('('('  #*)�+¢`fn�xhY��6cWdbeQxt§ q Y�)�kWY

��!�#*%  ('('('  # ) +eu��I��a � K) z��� �3 ] R!$# %  ('('('  # ) + � q
SUT�Y+�~i6djdbi� �`jk����ËepX�`bdjr?iQ�¢dfepxh�QY q Yt�a`bepgo`biQkNm�xo`bk�u$`bmWdbYtn|`bn[noiQX�Y$gh`jX�YBn|xhY$�~YtxoYtk�u$Y q `bk¦goT�Y]db`jgoY�x�e�ghcWxhY
e6nªe+X�i q Y�x�e�goY q Y��a`fe�gh`ji6k�mWxh`jk�u�`jm�djY6� j g�u$i6cWd q �;Y|c�noY q goi�X]YBeQnocWxhY�goT�Y!e6nsraX�mKgoiQgo`fu�m;Y�xo�~iQxhX.epk�u�Y
iQ� H� 
 §�nsYtY!Y6� ����X*.0Y�YKR�:¡]�R�/ICD<Â��Z�>�eQk q xoY��~Y�xhY�k�u�YtnªgoTWYtxoYt`jk��

��� ¬a± � ¬ � �� ���B
��b�?�� �������@�q����� �A��� 	=��	/������:�� ����������� ��g�g¢o	p R�r q�q q r�p��?t:� & v�r9z7(L������
�! �" 
$#(vU� �� �����Z���  "!$# %  ('('('  # ) +�� �(��
&%���g��������I�=9> @R�� 4�� LNM =?>A@R-��,��3� � � 
# 4 o	p , t � k�� o(' " 
 tIr
�	��
N��
*)��Z
��+ 
����������I�B����,�
* ��$����

 ' " 
 ���T 
 o	p , t o H� 
 o	p , t � �do	p , t�t u�z�x .#x 0 �
����g�g,��-d�N�	��
Ng,���(%�
L�B
.,9�q���"�q���/�I� ���+ �� ��g,
�����a � -����	���(��

�#o " 
�t����I�0%��O�O�#����� 
e����+ ��"�q���21�!$# %  ('('('  # ) +43

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �

jãklmWx�eQu$go`fu$Y6§#�!`fnUkWipg ¨ kWi� �klepk q T�e6n�goi.�;Y�Ytnsgo`bX.e�goY q ��jãk,goTW`fn�ep`bXl§W �Y!`bkPgoxhi q c�u$YH�7
�k +�
� H� 
 r

 �T�Y�xhY H� 
 k z- 
 L MO4QPSR V zYX z
+0
# 4!Z �0<
# 4

`fn�epklYBnzgh`jX.e�ghiQxUip� � kE�0o@'�t�� � Y[ghTWY�klT�e4�6Y¡ghTWY[�~iQdbdji� �`bkW�.u$i6xoi6djdfepxhr¯¤
� ± � ±   Ë�K�  	�� ��
����
���������� � ��
����
������ �"��g�g2����g,�/-;�Z
����#� �(��
 ��g,�! 
����� H� 
 3
� 	 ��.+���

SUT�Y!m�xoiaip�Ën�iQ�
iQc�x�X.eQ`jk,xoYBnscWdjghn�eQxoY!�WcW`bdjg�e6nª�~iQdbdji� ��9��`jx�nsgt§K �Y!YBnzg�ep�Wdb`fnsT�e�X�cWdjgo`b�4eQxo`fe�ghY!u�Y�kPgox�epd
db`bX]`jgGghTWY�i6xoYtX epk q e[X�i q Y�x�e�ghY q Y��a`fe�go`biQk]mWxh`jk�u$`bmWdjYU�~i6x9goT�Y )�kW`jgoY q `bX�Y�k�no`biQk�eQdWmWxhipyzYtu$go`biQk]ip�;goTWY
u�Y�kPgoYtxoY q m�xoiKu$YBnon ���T 
 o	pIt � H�A
�o	pIt ��
 � H�A
�oqp�t �+� rlp:� & vZr�z7(
�¿nsYtYGwGxhiQm;i6no`�gh`ji6k*EG��Ytdji�  �$�
S
i�goT�`bn
ep`bX�§4�ar|goTWYª�QY�k�Y�x�epd4�~x�epX�Y� �iQx ¨ iQ�PghTWY¢eQmWm�Ytk q `jv �ËSUTWYtiQxhY�X �
eQk q SUTWY�i6xoYtX�Z �ª`jg�`bn�nocK��u$`bY�kPgUgoi�u�iQkPgoxhiQd;ghTWY�u$Ytk6ghY�xhY q X�iQX�Y�kPghnUiQ�

� 
! 4¢k V zYX z
+ 
# 4'Z� <
# 4 k V zYX z

+ 
# 4gZ V ���-�
,Z � <
# 4 q
SUT�`bn[`fn�eQu�T�`jYt�QY q `jk ��Y�X�X.el��eQk q ��Y�X�X.el�W�#jãk�e�noYtu�iQk q go`bX�YQ§� ªY�YBnzg�ep�Wdb`bnoT)goT�epg�goTWY��W`feQn
ghY�xhX ���T 
�o	p�t � 
 � H� 
 oqp�t � � ��o	p�t �
��eQkW`bnoTWYBn+ �TWYtk � / 1 �ËnoY�Y�wGxhiQm;i6no`�gh`ji6kº���$� ��`jk�eQdjdbrQ§¢ ªY�mWxhi��QY�`bk ��Y�X�X.elhNepk q �·Y�X�X.eN�
ghT�e�g �[utepk���Y�xhY�m�dbe6u$Y q �ar H� 
 `jk�ghTWY�X+c�d�gh`j��epxh`fe�goY�u�Y�kPgox�epd&db`jX�`jg�goTWYtiQxhY�X epk q `jk�ghTWY�X�i q Y�x�e�ghY
q Y��a`bepgo`biQk)mWxo`bk�u�`jmWdbYQ�?��Y$�~i6xoY]ghT�e�gB§· ªY�`bkPgoxhi q c�u$Y.noiQX�Y�kWY�  kWipg�e�go`biQk�n!eQk q�q Y�)�kW`�gh`ji6k�n[kWYtY q Y q
�~i6x�iQcWx�m�xoiaip�Ënt�9�Wi6x�epdbd�zGx85Lx -.
 r�noY$g� ]
# 4 knmKo	p;r�s�t�u�pI��2 
# 4 r�v*x�s!x	` 
# 4 �er

� +
# 4 k mTo	p0r�s�t�u�pI��2 
# 4 rr` 
# 4 ��s�xP��oqp�t���r

+ ]
# 4 o���;��?< q + +
# 4 tek +�
��� ]
# 4�� o���;��?< q +�
�� � +
# 4�� t r
©;© Ð�ª Ý$Ü « «



� � �������������b
��Z��
��$
 ���

 ]
# 4 o���;��?< q  +
# 4 t�k V ���-.
rZ =9> @����*
# "�uZoq�9
! "�r �U
# "@tB�:� ]
! 4 o �?; ��< q � +
# 4 t��¢r

`j�a��]
! 4 �ËxoYBnsm��E� +
# 4 ��Ck DK§�eQk q  ]
# 4 �~xhYtnom·�  +
# 4 ��k vµipghTWY�xh �`fnsY6� � ipghYlgoT�epg ��
# 4 utepkÅ��Y
Y�vKm�epk q Y q eQn

��
# 4 k  ]
# 4 X�� 
! 4 q
 �T�Y�xhY

� 
# 4 k�� 
# 4l R X�� 
# 4l c X�� 
# 4l 	 r
 �`jgoT

�!
# 4l R k �  +
# 4 ��
 �  ]
# 4�� ��
�����M�� ������� r
� 
# 4l c k � 
 �  ]
# 4 � �  ]
! 4 ��
 ��� �M�� ������� r

eQk q
� 
! 4p 	 k  <
# 4 ��+ 
! 4 q

^KiQX�Y!goYtu�T�kW`butepd&xhYtnocWdjghn�epxhY�u$i6djdbYtu$goY q `bk,ghTWY�kWY�vPg�dbY�X�X.eW�
�ª¬ � � � 	�� �I�B
����?�� ��� �I�"�q����� �A��� 	=� ����� �A������ -e
���� ,?

� � =9> @R�� 4�� L M�� �q+ +
# 4 �Dv � k�� V �-.
 � 
 Z k7� o�z?t

q
�~Z���E �

��� �! ;������g�g0z(x 5Lx - 
Ir����I�����^��"Y� & v�rl`�
# 4 (Br
� �  ]
# 4 x#" � k9;�@ <¡o$" � �U
# 49t�r �~Z��Â���

-����	� �U
# 4¢k ���-�
 `�
# 4 q �~Z�� � �

����� �% ;������g�g¡z(x85�x - 
2r

 �  ]
# 4 � k%�U
# 4 � ��z �'& ]�( M)� � � q �~Z�� Z �

� ,��! 0������g�g;zGx85Lx - 
2r
* �  ]
# 4 � knz � � � 
# 4�& ]�( M)� � �'& ]�c+( M,� � q �~Z��ih��

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �

,��! 0������g�g¡z(x85�x -.
 r

 V  ]
# 4+ ]
# 4 Z knz �'& ]�( M)� � o�z6X	�'
# 4Ot q �~Z�� � �

,O� �! 0������g�g��[�`z!���I�#z(x85�x -�
 r

 � 66  ]
# 4 ��
 �  ]
# 4 � 66 � �bx£zYX���� q �~Z�� � �

,O��� �! 0������g�g��G�`zBr =9> @R�� 4�� L M 
 � � � 
# 4l R � � � x V2zYX ���-�
 � 
 Z � =?>A@R�� 4�� L M � � + +
# 4 �Dv �
q

�~Z�� � �

,O����� �% ;������g�g��[�`zBr =?>A@R-�*44� LNM 
 � � � 
# 4l c � � � x£o�z6X����it =?> @R-�*44� LNM � � + +
# 4 �Dv �
q

�~Z�� � �

�����  0������g�g��G�£zBr=?>A@R�� 4�� LNM 
 � � � 
# 4l 	 � � � x���� j zYX V2zYX � 
` Z � =?> @R-�*44� LNM � � + +
! 4 �=v � m q �ËZ���Et� �

	 � ±·±�
 � ` �$§W`b` �$§�`b`j` �Uepk q `b� �UeQxoY!iQ�Wghep`bkWY q �ar�YBeQnor�u�eQdbu�cWdfe�go`biQk�n��
� �W��r�e. ªYtdjd ¨ k�i� �k�m�xoi6m�Ytxsgzr,ip�9m�i6`bnhnoiQklmWxhiau�YtnhnsYBn�§  ]
# 4 � +J]
! 4 T�eQnUghTWY�nhepX�Y q `fnsgoxh`j�WcWgo`biQk¦eQnghTWY�X.e�vK`bX+cWX�iQ�d+ ]
# 4 `jk q Y�m;Y�k q YtkPg¡��epxh`beQ�WdjYBn�cWkW`j�~iQxhX]dbr q `fnsgoxh`j�WcWgoY q i6kJ& v�rN�'
! 4N( q ¥¡Y�k�u�YQ§

 V  ]
# 4+ ]
# 4 Z k 
 j 
 ����M�� �������+ ]
# 4 
 �  ]
# 4 � + ]
# 4 � mnk � 
# 4 
 j 
 �����M�� �������+ ]
# 4 X z m}k��O � P�R � � + R
! 4

o��WXPz?t�� & ]�( M,� �
k z ��& ] ( M,� � o�zYX	� 
# 4 t q

�a` � � iQgoY!goT�epg


 � 66  ]
# 4 ��
 �  ]
# 4�� 66 � � k���� + ��
" � ] R � � 66  ]
# 4 ��
 �  ]
! 4�� 66 �#" � 0" q

´¦iQxhY�i��QYtxt§P�arbo�� q � tUepk q o�� q �Kt�§
� �

66  ]
! 4 ��
 �  ]
# 4 � 66 � " � k � �  ]
! 4 � 
 �  ]
# 4 � X�" � X � �  ]
# 4 � 
 �  ]
! 4 � � " �k��	z � ;7@=< � " � �U
# 4YX 
 �  ]
! 4 ������
�� �  ( M)� � ]! o#" �M,� � t%$ o "�tX ;7@=< � � " � � 
# 4 X 
 �  ]
# 4 � ��
 � �   o&" �M)� � t'$ o$"�t
x 
 � �  R $ o$"�t�X ;�@=< � & ]�( M)� � � z � & ] � q

©;© Ð�ª Ý$Ü « «



EB� � �������������b
��Z��
��$
 ���

¥¡Y�k�u�YQ§


 � 66  ]
# 4 ��
 �  ]
! 4 � 66 � � x � � R
�
" � ] R 0 "�X ;�@=<�� & ]�( M,� � � z � � � + ��

" � ] R & ] � 0 "
x zYX ;7@=< � & ]�( M,� � � z � ��� q

�a`b` ��j g�`fn�nsgox�ep`b�QTPgs�~i6xo Uepx q �~xoi6X o&� q ��tªgoT�epg
� �!
# 4l R � k 66  +
# 4 � �U
# 4YX	�U
# 4 ��
 �  ]
! 4 � 66 
 ��� �M,� � � � � x V ���-.
 � 
\X z Z 
 ��� �M,� ������� q �ËZ���EBE��

�a`b`j` ��^a`bk�u$Y  ]
# 4 epk q +I+
! 4 eQxoY!`bk q Y�m;Y�k q Y�kPgt§=9> @R�� 4�� L M 
 � � �!
# 4l c � � � x =?>A@R-�*44� L M 
 � 66  ]
# 4 ��
 �  ]
! 4 � 66 � � =?>A@R-�*44� L M,� � + +
# 4 �Dv �

eQk q goTWY�xhYtnocWdjgUT�iQd q n��arbo�� q ��t��
`jv ��^a`bk�u$Y

 <
! 4+ 
! 4 x  ]
! 4
+ ]
! 4 
 ��� �M,� � P � � X ���-.
 f 
# 4

+ ]
# 4 X z 
 ��� �M)� ��� R � r
 �Y[T�e4�QY6§


 j V  <
# 4+ 
# 4!Z � m¥x 
 j V  ]
# 4+ ]
# 4 Z � mEX 
 j V ���-.
 f 
# 4
+ ]
# 4 XPz Z � m � �"+ +
# 4 �`z �

q
´¦iQxhY�i��QYtxt§


 j V  ]
# 4+ ]
# 4 Z � m k 
	j V z
+ ]
# 4 Z � 
 � �  ]
# 4�� � � + ]
! 4 � m k � � 
# 4 
 j 
 ��� �M�� � � R �

�@+ ]
# 4 � � ] R �&�6X�+ ]
# 4 � m
k �����O � PSR o&� X � � zOt����� � � ] R � � � � + �
# 4o�� X �9t�� & ]�( M,� � �ËZ���EB� �

x ����r
no`bk�u$Y!�~iQx�eQdjd ��epk q �Tr

o��WX � � zOt����� � � ] R � � x£z
q

��YBns` q Ytnt§

 j V ���-.
 f 
# 4

+ ]
# 4 X z Z � m kkV f 
! 4` 
# 4 Z � ��� �O � P � o&� X �9t�����9o&�WX zOt � � �
� � + �
# 4o��WX �9t�� & ]�( M,� � x�V f 
# 4` 
! 4 Z � ���

x V2zYX � 
` Z � ����r �ËZ���Et� �

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� E�E

no`bk�u$Y!�~iQx�eQdjd ��epk q �Tr
o��WX �9t ����9o�� X zOt � � � x z

q
¥¡Y�k�u�YQ§

=?>A@R�� 4�� LNM 
 � � � 
# 4l 	 � � � x���� j zYX V2zYX � 
` Z � =?> @R-�*44� LNM � � + +
! 4 �=v � m q
jãk�ghTWY[kWY$vag�dbY�X�X.e� ªY[�Q`b�QY[epklcWk�`��~i6xoX�c�mWm�Ytx��;iQcWk q i6k�ghTWY�u$Ytk6ghY�xhY q X�iQX�Y�kPghnUiQ� o � 
# 4Ot��
�ª¬ � � � �� �I�B
����?�� ��� �I�"�q����� �A��� 	=� ����� �A������ -e
���� ,?


� ce= ����<
�� � =?>A@
� � c

z
o�z � t � ��� =?>A@R�� 4�� L M 
 � � ��
! 4���
 o � 
# 4 t � � � �`z

q
	 � ±·±�
 � ��r��·YtX�X�e����ËnoY�Y[ghTWY�epmWm;Y�k q `�v �$§W ªY��6Y$gUgoT�e�g��~iQx�eQdjd�z(x	5�x -.
 r=9> @R-�*44� LNM 
 � � ��
# 4���
 o ��
! 4 t � � � x � � =?>A@ V =?>A@R�� 4�� LNM 
 � 66  ]
# 4 ��
 �  ]
# 4 � 66 � �Lr � � =?>A@R-�*44� LNM 
 � � � 
# 4 � � � Z q

�ËZ���E�Z �

��xoi6X �·YtX�X�e�z[�a` �$§W �Y!T�e4�QY =?>A@R-�*44� L M 
 � 66  ]
# 4 ��
 �  ]
# 4�� 66 � � � � ��� q �ËZ���EOh �

´¦iQxhY�i��QYtxt§ �·YtX�X�e���epk q ��Y�X�X.e�z!�a`b` � > `jv �¢YtkPghep`bdA§K�~iQx�eQdjd&dfepxh�QYG��r�epk q eQdjd �\� � r=?>A@R�� 4�� L M 
 � � �!
# 4 � � � x�� � =?> @R�� ,�� 	 =?>A@R�� 4�� L M 
 � � �!
# 4l , � � � x�� � ����r
 �T�`bu�T·§Wu�iQX��W`jk�Y q  �`�ghT5o�� q z �BtUeQk q o�� q z
	�t��Q`b�QY|goTWY�xhYtnocWdjgt�
SUT�Y!k�Y$vag�djYtX�X�e�m�xoi��a` q YtnUepk�Y$vWe6u�g�cWkW`j�~iQxhX u$i6kPgoxhiQd&ip�
goTWY���eQxo`fepk�u�Ytn�ip� o � 
# 4 t R�� 4�� L M q
�ª¬ � � � � � �I�B
����?�� ��� �I�"�q����� �A��� 	=� ����� �A������ -e
���� ,?
=?> @R-�*44� LNM � * o ��
# 4 t � z � k9� o�zOt

q
	 � ±·±�
 � ^a`bk�u$Y

* o ��
# 4 t�k * �  ]
# 4�� X ��� �
 �  ]
! 4 r � 
# 4 � X'*5o$� 
# 4 t2r
©;© Ð�ª Ý$Ü « «



E4� � �������������b
��Z��
��$
 ���

 �Y[T�e4�QY6§=?> @R-�*44� LNM � * o ��
# 4 t � z � x =?>A@R�� 4�� LNM 66 * �  ]
# 4�� � z 66 X =?>A@R-�*44� LNM * o � 
# 4 tQX ��� =9> @R�� 4�� LNM * o � 
! 4 t * �  ]
# 4���� Rpo c q��cKgB§W�ar �·YtX�X�e�z[`b� ��r=?>A@R�� 4�� L M 66 * �  ]
# 4�� � z 66 k =?> @R-�*44� L M 66 � �U
# 4 & ]�( M)� � X & ]�c+( M,� � 66 k�� o�z?t
q

¥¡Y�k�u�YQ§W`jg�xhY�X.ep`bk�nªgoi�noTWi�  ghT�e�g =?>A@R�� 4�� LNM * o � 
# 4 tek7� o�z?t�r

eQk q Y��QYtk·§K�ar���Y�X�X.e �a§KgoT�epg =?> @R�� ,�� 	 =?>A@R�� 4�� L M * o � 
# 4l , t�k�� o�z?t
q

� i� �§ �·YtX]X.e�z[�a`j` �Uepk q �a`b`j` �� �`�ghT � k � u�djYBepxhdjr.`bX�mWdbr�goT�e�g=?> @R�� ,�� c =?>A@R�� 4�� L M * o �!
# 4l ,�t�k�� o�z?tIr

noi�`�g�xhY�X.eQ`jk�nªghi.mWxoi��6Y¡ghT�e�g =?>A@R-�*44� LNM * o � 
# 4l 	 t�k�� o�zOt
q

��rbo&� q z � t� �`jgoT �¢k � r

	j V  ]
! 4+ ]
! 4 Z c m k��O � PSR V2zYX z� Z � � +¡c
! 4

o��WX � t�� & ]�( M,� �
knz �'& ] ( M)� � j zYX	� 
# 4 X �^c
# 4� m X �O � P�R z� � � +¡c
# 4

o&�WX � t�� & ]�( M,� � q
� i� �§Wns`bk�u�YQ§ =?> @R-�*44� L M & ] ( M)� � j;zYX �U
# 4YX �^c
# 4� mwx =?>A@

( ��� 
��no LNM & ] ( V zYX	�0X �^c� Z k9� o�zOt�r

eQk q �~iQx�epdbd	� �£z�r

=9> @R-�*44� LNM �O� PSR z� � � +¡c
# 4
o&� X � t � & ]�( M,� � x =?>A@R�� 4�� LNM�
O� P�R � � +¡c
! 4

o&�WX � t�� & ]�( M,� � X z� =?>A@R�� 4�� LNM �O � PSR � � +¡c
# 4
o&� X � t � & ]�( M,� �

x ��o�zOt�X z� r

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� EB�

 �Y[�QY�gt§ =?>A@R�� 4�� L M 66666 
 j V  ]
# 4+ ]
# 4 Z c m � z
66666 k7��o�zOt q

��cWxogoTWYtxoX�iQxhYQ§a�ar���Y�X�X.e�z!� ��r=9> @R-�*44� L M 6666 
 c V  ]
# 4+ ]
# 4 Z � z 6666 k =?>A@R�� 4�� L M�� z � � z �'& ]�( M)� � o�zYX	� 
# 4 t � c�� k9� o�zOt
q

SUT�Y�xhY$�~iQxhYQ§=?>A@R�� 4�� L M *No �!
# 4l 	?t�x =?>A@R-�*44� L M 66666 
 j V  ]
# 4+ ]
# 4 Z c m � z
66666 X =?>A@R�� 4�� L M 6666 
 c V  ]
# 4+ ]
# 4 Z � z 6666 k7� o�z?t

q
	 � ±��¢± ���Ë��� ±	� 	 � ����
������ � �������@�q���Z� �����
	��
	 �A���$23���
� ����������g�g;o"p R r qeq q r�p � t � & v�r9z7(Br ���T 
�o"p=,Ot � H� 
 o"p , t ��
 � H� 
 oqp , t � � u�z�x�.�x 0 ��) � +��@v�r� "! # %  ('('('  # ) + � r
��� ����������g�g o	p R r qeqeq r�p � tB� & v�r9z7(Brd���I�!��g�g " 
 #Nv�� �� ���	�����e� �� �����Z���  "!$#&%  ('('('  #*)�+�� �(��
&%B��g,���������=?> @R-�*44� LNM =?>A@R-��,���� � � 
# 4 o	p , t � k7� o ' " 
 tIr

 ' " 
 ���T 
�o	p=,�t � H� 
 o	p , t ��
 � H� 
 o	p , t � � u�z(x .#x10 � r

����g�g,��-d�N�	��
Ng,���(%�
L�B
.,9�q���"�q���2��� ���+ �� ��g�
����!a � -����	���(�Z
 
��o " 
�tN���I��%K�9�O�#� ���$
�����+ ��@�q��� 1-!$# %  ('('('  # ) + q
	 � ±·±�
 � �Wi6x�epdbd�z�x	5Lx - 
2rWnoY$g 
 
# 4 k ��
! 4���
 o ��
# 4 t
eQk q

� 
! 4 k � o � 
# 4 oqp R tIr qeq q r � 
# 4 o	p � t�t q
SUT�Y�k·§W`jg�`fnUYteQno`bdjr�noY�Ytk�ghT�e�g

 ���T 
�oqp=,?t � H� 
 oqp , t ��
 � H� 
 o	p , t � �buZz(x .#x 0 � k
L MO 4lPSR � 
# 4


 
# 4 q
´¦iQxhY�i��QYtxt§�kWipghY+ghT�e�g*o


 
! 4 t R-�*44� L M eQxoY+`jk q Y�m;Y�k q YtkPgt��SUTac�nt§��ar �A������� § �����$23� §��·YtX]X.e ��epk q
��Y�X�X.e �  �Y[X.e4r�epmWm�djr�SUTWY�i6xoYtX��]eQk q SUTWY�i6xoYtX�Z�goi��QY�gUgoTWY�`bkPgoY�k q Y q xhYtnocWd�g�n��

©;© Ð�ª Ý$Ü « «



EtZ � �������������b
��Z��
��$
 ���

jãk�iQx q Y�x9ghi�u�iQkPgoxhiQdKghTWY¡��`be6nGghY�xhX�§P �Y�kWY�Y q `bkK�~iQxhX.e�go`biQk.i6k.goT�Y¡Y$vKm;Ytu$ghe�gh`ji6k�nGiQ�eo ��
! 4 t R-�*44� L M q
�ª¬ � � � 2 � �I�B
����?�� ��� �I�"�q����� �A��� 	=� ����� �A������ -e
���� ,?
=?>A@R-�*44� L M � 
 o � 
# 4Tt � �'
! 4 � k�� V �-�
 =?>A@ V � 
Ir�;�@=< V � ` ���-.
�Z Z Z q
	 � ±·±�
 � �·YtX]X.e�E[`b`j` ��ra`jYtd q n


 o � 
# 4Kt � �U
# 4¢k & ]�( M,� � � zYX 
 o �#
# 4l R�t�X 
 o �#
! 4p 	Tt r �ËZ���Et� �

 �`jgoT

 o �#
g 4p RBtek 
 � o  +
# 4 � �'
! 49t 
 ��� �M)� � ����� �9X 
 � o�U
# 4 �  ]
# 4 t 
 �����M,� � � � � �

k 
 ��o  +
# 4 � � 
! 4 t 
 ��� �M)� � ����� � X o�z ��& ]�( M,� � t � o"+ +
# 4 �=v�t r �ËZ���E?���

eQk q §K`bkl�P`bY�  ip� �·YtX]X.e�E[� ��§


 o � 
# 4l 	 t�k 
 V  ]
# 4+ ]
# 4 Z � oq+ +
# 4 k vKt�X 
 V  +
# 4+0
# 4 Z � oq+ +
! 4 �=v�t

k}o�z ��& ]�( M,� � o�zYX �U
# 4Ot�t � oq+ +
# 4 k vKt�X 
 V  +
# 4+ 
# 4!Z � o"+ +
# 4 �Dv�t
q

�ËZ���E9� �

��xoi6X �~Z��,EB� � > �~Z��,EO� �$§6`jg��~iQdbdji� �n�ghT�e�g

 o ��
# 4 t � � 
! 4 k 
 ��o  +
# 4 � � 
# 4 t 
 ��� �M,� � ����� � X 
 V  +
# 4+ 
# 4!Z � oq+ +
# 4 �=v�t � � 
# 4�& ]�( M)� � q

� i� �§K�ar �·YtX]X.e�E�` �Uepk q o�� q z �Bt� �`�ghT ��knzQ§K �Y�iQ�Kg�ep`bk=?>A@R-�*44� LNM � 
 o ��
# 4 t � � 
# 4 � x ���- 
 � 
 X V zYX � 
` Z =?>A@R-�*44� LNM � o"+ +
# 4 �=v�t�X f ���- 
 ;�@=< V � ` ���- 
,Z
k � V �-�
 =?>A@ V � 
2r�;�@=< V � ` ���-.
,Z Z Z r

c�k q Y�x �������� �
	 � ±��¢± ���Ë��� ±	�  � ����
��������������@�q���Z� �A��� 	=�
� �A���  �
� ������5��
	/������:���� -e
��Z��,�
d��������g�gKpI��& v�r9z7( ����T 
�oqp�t � 
�� H� 
 o	pIt � � ��o"p�t � ) v

q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� E?h

	 � ±·±�
 � ��iQx�epdbd�p8� & v�r9z7(¿§
 ªY��6Y$gt§
�ar?goTWY�ghxo`fepk��QdbY�`bkWY�Pc�eQdj`jgzrNeQk q eQnhnscWX�mKgh`ji6k�n �A��� 5 � epk q������8�� § ���T 
 o"p�t
666 
 � H�A
GoqpIt � � �Loqp�t 666 k

66666
LNMO4QPSR � 
! 4�oqpIt 
 o � 
! 49t � ���T 
 o"p�t �Loqp�t

66666
x
66666
L MO4QPSR � 
! 4 oqpIt2o 
 o ��
# 4 t � � 
# 4 t 66666X 66666
���-.
 L MO 4lP�R � 
# 4�o"p�t2o`�
# 4 � �Lo	pIt�t

66666X 66666
z-.
 LNMO 4lP�R'T 
# 4 o	pIt � z

66666
�����doqp�tT 
 o	pIt

x j L MO 4lP�R � � 
# 4 oqp�t � m =?>A@R-�*44� LNM � 
 o � 
# 4 t � � 
# 4 � X1��o�z?t q �ËZ���E9� �

��Y�X�X.e]Z�eQk q u$i6k q `jgo`biQk �A����:�� �Q`b�QY|goTWY�xhYtnocWdjgt�
SUT�Y�iQxhY�X E�eQk q SUTWY�i6xoYtX��lepxhY]nsgox�ep`b�QTPgo�~iQxh �eQx q u�iQk�noY�PcWYtk�u$YBn!ip�UwGxoi6m�iPns`jgo`biQkDE.epk q wGxhiQm;ip�
no`jgo`biQkº�W�NSUTWY�gz �i¦�~i6djdbi� �`bkW�?djYtX�X�e6n�eQxoY q Y q `fu�epgoY q goiNgoTWY,xoYtmWdbe6u$YtX]YtkPg+ip� �.�ar H� 
 `bkØ�;ipghT
ghTWY�i6xoYtX.n��
�ª¬ � � � 5�� �I�B
��U�����������@�q���Z� �����
	�� ����� ���������� �����b��g�g��8� v � ���Z
�� 
 
 ��� � � ��� ��v=������ � �=v�� �� �U���Z���

� ���	� � r � o � H� 
�� � � ����t�x�� ;7@=<(o � � ��� t
q

	 � ±·±�
 �[� Y�T�e4�QY
� H� 
�� � � x z� H� 
 � + 
�� � � � � X � � 6666 zH� 
 � z

�
6666
q

��Y$g�� ��v�epk q�� � kb=9c d o � � � r � � ��o�� ��t�t$��SUT�Y�k·§
� H�7
 � � � x � H�7
 � � � 
 �
	�� M ]  	 ������� X V �� � � +�
 � � � � � X � � � �

� Z 
 �
	�� M ]  	 � ����� r
eQk q goTWYtxoY��~iQxhY

� o � H� 
 � � � ����t x � V z� � + 
 � � � � � � � � V�� � � � � �
� Z Z X � o � H� 
�� � � � � � t

x � V +0
� � �� � � � �� r �6X �� � Z X � o � H� 
 � � � � � � t
q

�ËZ��Â�p� �

��Y$gUc�nUu$i6k�ns` q YtxGgoT�Y�)�xhnsg¢ghY�xhX�ip� �ËZ��Â�p� �$��^K`jk�u�YG+ 
 T�e6nªe�w�iQ`fnonoiQk q `bnsgoxh`j��cKgo`biQk·§�+ 
���� o;� � ��t�§
`jg�u�eQkØ�;Y?Y$vKm�eQk q Y q eQn#+ 
 k�� 
 L PSR�� L §� �TWYtxoY,goTWY?x�epk q iQX ��epxh`fep�WdbYtn � L eQxoY�`¿� `A� q � � o � ��t��
jãkPghxoi q c�u�`jk�� �

� o��?tek � �"! 
 o &$#%� tek � ��o &&# � zOt

©;© Ð�ª Ý$Ü « «



EB� � �������������b
��Z��
��$
 ���

eQk q�q Y�kWiQgo`bkW�
� <� o$"�tek ����<

��� �
o ��" � �

� o �?t�t�k 6666
" � �"! o$"?� � ��t � "�X � � `j� "B��vX 1 `j� "�x�vZr

³ªx�epX�Ytx � nªgoTWYtiQxhY�X �¿nsYtY(Q*R ��]�854�� RW{ A¡8;H¡:·{�< ZB>A§�SUT�Y�iQxhY�X �W� �W� � �ªrP`bY�d q n

� ce= ����<
�� � z� � � ! � V +�
� � �� � � � �� r �6X �� � Z x � ced��  � <� o "�t�r " �� � � � �� r �rX �� � � �Dv
q

³ªi6k�noY�PcWY�kPghdjr6§agoTWYtxoY[Y$vK`fnzg�n ���� �Dv�nsc�u�T�ghT�e�g

� ��� zBr � V +�
� � �� � � � �� r �6X �� � Z x ;7@=<(o � � � �� t q �ËZ��Â��E��

³ªi6k�no` q YtxUkWi�  ghTWY�nsYBu$i6k q ghY�xhX iQ� �~Z�� �Q� �$����Y�X�X.e]Z.rP`bY�d q n

� 
 o H� 
 t � � � k � V!=?>A@:V � 
 r�;�@ <IV � ` ���-.
,Z Z Z
 �T�`bu�Tlu$i6kP�6Y�xh�QYBnGghi���c�k q Y�x �����
	�� epk q �A���  � �GSUTWY�xhY$�~i6xoY6§6ghTWY�xhY[Y$vK`fnzg�n � � ��v.noc�u�T�ghT�e�g

� �i�	� � r � o � H� 
 � � � � � � t x � o � H� 
 ��
 o H� 
 t � � � � � � tdk � j 66666 LNMO4lP�R o ��
# 4���
 o � 
# 4 t�t 66666 � � � ��� � � m r

eQk q `jkl�a`jYt OiQ����Y�X�X.e��W§WepmWm�djra`bkW�?�ªYtxhnsgoYt`jk � nU`bkWY�Pc�eQdj`jgzr �¿nsYtY�F�8�}O¨�< �?> §�SUTWYtiQxhY�X��W� � �ªrP`bY�d q n

� ��� � � r � o � H� 
 � � � � � � t x � ;�@=<�V � � c� ��c��¡c� �Bv � - 
GX ��� � � � � Z x � ;7@=<:V � � c� ��c� ��v�� X �	� � � � � Z q
�ËZ��Â�Q� �

�|Y�)�kW`jk�� ��� kb=9ced;o �
�� r � c� ��c*��o � �Bv �BX ��� � � ��t�t�eQk q u�iQdbdjYBu�go`bkW� �~Z��Â�p� � > �~Z��Â�Q� ���Q`b�QY¡goTWY[xhYtnocWdjgt�
SUT�Y!dfeQnsg�dbY�X�X.e�m�xoi��6YtnªgoT�epg�goTWY q `,�¯Y�xhY�k�u�Y� 
 o	pItek �T 
2o	pIt o H� 
 � �9t�o H� 
 o	p�t � �doqp�t�t

utepk��;Y[kWY��6djYBu�ghY q �;ipghT�`bk�ghTWY[u$Y�kPghxheQd�db`jX�`jgUgoTWYtiQxhY�X�epk q `jk,goT�Y|X�i q Y�x�e�ghY q Y��a`bepgo`biQk�m�xo`bk�u$`bmWdbYQ�

�ª¬ � � � 8 �0
�� o	p R r q q�q r�p � t � & vZr�z7( 3
� � � ���B
����?�� �������@�q�����N��� � �Z
����
�� � �

m3�9
Io	p�,?t r z(x�.#x 0����� ) v
q

��� � � ���B
����?�� �������@�q��������� � �Z
����
�� � � ��������g�g � �Dv �
� c = ����<
�� � " 
 � �"! � V�' " 
 =9> @R�� ,���� � � 
 oqp , t � � � Z k �[1 q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� E��

	 � ±·±�
 � ` �U��iQx�eQdjd � ��v.eQk q �0�=vW§K �Y!T�e4�QY

� V =?>A@R�� ,���� � �9
2oqp=,Ot � � � Z x � o � H�7
 � � � ����t�X � V =?>A@R-��,���� ���T 
 o	p , t � H�A
2o	p�,?t � �do	p�,Ot � � � � �$� Z r

 �T�Y�xhY|ghTWY�)�x�nzgUghY�xhX�u$i6ka�QY�xh�QYBn9ghi��]e6n �:) 1 `jk��a`jYt  iQ����Y�X�X.e�hK�9SUTac�n�§

� ce= ����<
�� � � V =?>A@R-��,���� � �9
2o	p=,�t � � � Z x � c = � � <
 � � � V =?> @R�� ,���� ���T 
 oqp , t � H� 
2o	p=,�t � �doqp=,?t � � � � � � Z
k � V =?>A@R-��,��3� � � , � � � � �$� Z r �ËZ��Â�p� �

 �T�Y�xhY�o � R r q�q q r � � t
�~i6djdbi� �n�goTWY q `bnsgoxh`b�WcKgo`biQk#+�o"v�r- "!$#*%  ('('('  # ) +�t �ËnoY�Y�SUT�Y�iQxhY�X\E �$����Y$gsgh`jk�� �\) v
`bk �~Z�� �Q� �ªu$iQk�u$dbc q Ytn�ghTWY�mWxhiaip�z¤

� ce= ����<
�� � � V =9> @R-��,���� � �9
2o	p=,Ot � � � Z k v
q

`b` �¢��iQx�epdbd � ��v]epk q �0�Dv�§P �Y¡T�e4�QY�ghTWY[ ªYtdjdj� ¨ k�i� �k.`jkWY �Pc�epdb`�gzr �¿nsYtY�Q*R ��]�8 4 � R�{ A28;H¡:·{�< ZB>A§
��Y�X�X.e�EQ�Â�K��EOh��

� ce= ����<
�� � " 
 � � ! � V ' " 
 =?>A@R-��,��3� � � 
 o	p , t � � � Z x

=?> @  � ce= ����<
�� � " 
 � �"! � V�' " 
 =?>A@R-��,��3� ���T 
 o	p , t � H� 
 oqp , t � �do	p , t � � � � �$� Z r � ce= ����<
�� � " 
 � � ! � o � H� 
�� � � ����t � q
��`bxhnsgt§a�~xhiQX�SUTWY�i6xoYtX��K§

� ce= ����<
�� � " 
 � �"! � V ' " 
 =?>A@R-��,���� ���T 
 o	p , t � H�A
2o	p�,?t � �do	p�,Ot � � � � �$� Z x � ced��
������� ) � � �no � 2*!$# %  ('('('  # ) + o �2t ) �[1

 �T�Y�k �a) vW�G^aYtu�iQk q § �·Y�X�X.e�h�ra`jYtd q n��~i6xW���8� � §
" 
 � � ! � o � H��
 � � � ����t�x � � � � " 
aX " 
 � � ! o ��t ) �[1

e6n �:) 1 §Wno`jk�u$Y[�~iQxW�)dbeQxo�6Y|YtkWiQc��QT·§� " 
 �8� =9> @R�� 4�� LNM � c
# 4 o	pIt � � � -�
 ) 1 q
©|n�e.u$i6k�u$dbc�no`ji6k·§

� c = ����<
�� � " 
 � �"! � V�' " 
 =9> @R�� ,���� � � 
2oqp=,?t � � � Z k �[1 q

©;© Ð�ª Ý$Ü « «



EO� � �������������b
��Z��
��$
 ���

� � ','l"$�$-� [�
�$+*,�

� YµmWxoi��a` q Y?�~i6cWx q ` �¯Y�xhY�kPgl`jdbdjc�nzghxhepgo`biQk�n�ip��ghTWYN�6Y�kWYtxheQd|xhYtnocWdjghn�YBnzg�ep�Wdb`fnsTWY q `bk goT�Y)mWxhY��a`biQc�n
noYtu$go`biQk·� � Y�Y�vKeQX�`jkWY.e ¨ Y�xhkWY�d9YBnzgh`jX.e�ghiQxB§
e�m�eQxsgh`bu�cWdbeQx�u�e6nsY�ip�U Ue4�QY�dbY$g[Ytnsgo`bX.e�ghiQx �÷ghTWY�¥|eQepx
YBnzgh`jX.epgoY �$§�eQk�i6xsghTWiQ�6iQk�eQd&nsYtxo`bYtn�X�Y�goTWi q �÷ghTWY�ghxo`b�Qi6kWiQX�Y$ghxo`fu[nsYtxo`bYtnUX�Y�goTWi q ��e6n� �Y�dbd�eQn�e�k�iQkK�
i6xsghTWiQ�6iQk�eQd·nsYtxo`bYtn¡X�Y$goT�i q �÷ghTWY���ep�;Y�xo�ã^aT�epc q Ytx|noY�xh`jYBn�X�Y$ghTWi q ���[��`jx�nsgt§�goTWY q Y�)�k�`�gh`ji6k)epk q goTWY
��eQno`bu+mWxoi6m�Ytxsgh`jYBn¡iQ�¢Yte6u�TNYBnzgh`jX.e�ghY]eQxoY�xoYBu�eQdjdbY q ��^aYBu$i6k q §& �Y�xhY� �xh`�ghY�ghTWY]nocK��u$`bY�kPg�u$i6k q `jgo`biQk�n�����
	��?>@�A����:�� `bk eºX�iQxhY)Y�vam�dj`fu$`jg� Ue4rÅ`jkOgoTWYBnsY�m�eQxsgh`bu�cWdfepx,uteQnoYtnt����`jk�eQdjdbrQ§| ªYµmWxhiQm;i6noY)eQk
`bdbdjc�nsgox�e�gh`ji6k,iQ��ghTWY���YtT�e4�a`ji6xUip��YteQu�T�Ytnsgo`bX.e�ghY!i6k�no`bX+cWdfe�ghY qlq e�g�eW�

����� �	��
	�����
����	�������������� !�"�#�$�
jãklghTWY+noY�PcWYtd o&% 
 t�`fn¡e.noY�PcWY�k�u$Y�iQ��m;i6no`jgo`b�QY�xhYtepd
kacWX+�;Y�x�nUgoYtk q `bkW�.ghi�`jk�)�kW`jgzrleQk q p 
# 4 `bn�goTWY
u�Y�kPgoYtx¡iQ�9goTWY�`jkPgoYtxo��eQdS2 
# 4 §U5#kwzBr

q�q q
r -.
 �|SUTWY+cWk ¨ kWi� �k?�~cWk�u�go`biQkl�N`fn!nscWm�m�iPnsY q goi��;Y�gz �`fu$Y

u�iQkPgo`bkacWiQc�nsdbr q `,�;YtxoYtk6gh`beQ�WdbYQ�

5@�
	��
	 «?¬ � ��¬  ¬ �t��� �Ø�K� ¬
SUT�Y ¨ Y�xhkWY�d¯YBnzgh`jX.e�ghY[`bnU��e6nsY q i6k�e�kWi6kWm�epx�epX�Y�goxh`bu|xoYt�QxhYtnhns`biQk�iQk�ghTWY�noY$g�ip�
goTWY��W`feQnUu�iQxhxoYBu�goY q
Y�vagoxhY�X�Y[�4eQdjc�Ytn(o�zYX�+J] R
! 4 t�� <
# 4 §g5(knzBr

q�q�q
r - 
&�G�Wi6x p:�J& v�r9z7( §a`�g� �xh`�ghYtn

H�A
Io	pItek z
'U
g-.
 L MO 4lP�R�( V p � p 
# 4

''
 Z V zYX z
+ 
! 4!Z � <
! 4 r �"hK��E �

 �T�Y�xhY ( `fn�e�w9epx � YtkK� ��i6noY�ka�Wdfe�gsg ¨ Ytxok�Y�dA§WnscWm�m�iPnsY q ghi.��Y��;iQc�k q Y q §Wm�iPns`jgo`b�QY6§KY��6Y�k·§Kgz �`fu$Y�u�iQkK�
gh`jkacWi6c�nodjr q ` �¯Y�xhY�kPgh`beQ�WdjY¦eQk q noc�u�T(goT�epg�p ) p c ( o	pIt�`fn�`bk6ghY��6xheQ�WdjY6� o ''
 t�`fn�e�noY�PcWYtk�u$Y?iQ�
m;i6no`jgo`b�QY�xhYteQd�kacWX+�;Y�x�n¢goY�k q `jk���goi � Ytxoi+utepdbdjY q goTWY! �`bk q i� �� j g¢goc�kWYtnªgoT�Y|noX]iaiQgoTW`bkW��`bkPgoxhi q c�u$Y q
�ar�goT�Y ¨ Y�xhkWY�dA���Wi6x!e,xoYt�a`jYt EiQkNk�iQkWm�eQxheQX�Y$goxh`fu�xoYt�QxhYtnhns`biQk�§;noY�Y*-��0/21;Y�R�<,EO�?> �(j g!`fn[epmWm�eQxoYtkPg
ghT�e�g �@hK��E ��`fnGe[m�eQxsgh`bu�cWdbeQxGu�e6nsYUip� �A�K��E ��`bk] �T�`bu�T T 
# 4Boqp�tek)% 
 ( o*% 
2o	p � pU
# 4Ot�t r6 �`�ghT+% 
*k z*� ' 
;�
SUT�Y.Ytnsgo`bX�epgoY H� 
 `fn�e�g�dbYte6nzg�gz �`fu$Y q `,�¯Y�xhY�kPgo`fep�WdbY�no`jk�u�Y.`�g�`jkWT�Y�xh`�g�n[�~xoi6X ghTWY.xoYt�QcWdfepxh`jgzr?ip�UgoTWY
¨ Y�xhkWY�d ( �
5@�
	��� � �W�K� ¬ �t��� � �K� ¬
jãkPghxoi q c�u�Y|e q r6e q `bu!nocW� q `j�a`fns`biQkUm�, � r ��k)%7
 X�z�r

q q�q
r � % 
 X�z��!ip�6& v�r9z7( q Y�)�k�Y q �Pr-, � k & � � r�0 � (@r �T�Y�xhY9� � k/. � � � �*0 ] R § 0 � k o1. � X z?t?� ���*0 ] R §2. � epk q � � eQxoY]ghTWY.`jkPghY��QYtxhn!cWk�`��PcWYtdjr q Y$ghY�xhX]`bkWY q�ar �(k � �*0 ] R X3. � epk q v!x4. � � � �*0 ] R q SUTWY+¥|eQeQx¡��e6ns`fn �@-�.¡.;/D<,E?hO> ��`bn¡goT�Y+iQxogoT�iQ�Qi6k�epd���eQno`bn

q Y�)�kWY q �Pr¯¤
& � k 
 � �  R $ r & � k ��5 0 � %6 � 
87 6 0 � 
97 6 0 � % � r �G�£z

q
� Y�kWiQgoYN' 
 o"�2tªghTWY�Y$vKm�eQk�no`ji6k,iQ�d�?i6k�goTWY�¥|eQepxU��e6ns`fn�goxhcWk�ute�ghY q goi�goT�Y�o&% 
 XPz?t )�x�nzgUgoYtxoX.n

'�
2o"�2t�oqp�t�k;: MO
� P � � � & � o	pIt r pI�J& vZr�z�( q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� EO�

¶ªeQu�Tlu$iaY$��u$`bY�kPg � � § �¢kPvZr
q q�q

r % 
 `fnUYtnsgo`bX.e�ghY q �ar.goTWY�x�epk q iQX ��`jYtX�eQkWklnscWX

H� �  L M k
L MO4lPSR & � oqp 
# 4 t V zYX z

+�
# 4'Z � <
# 4- 
 r

dbYte q `bkW�]goi]goTWY�YBnzgh`jX.epgoiQx�iQ�d��¤H� 
 oqp�tek : MO
� P � H� �  L M & � oqp�tek z-�
 LNMO4QPSR ( �
 oqp 
# 4 r�p�t V¡zYX z

+ 
# 4!Z � <
# 4 r �"hK�Â���

 �T�Y�xhY ( �
 `fn�goTWYN�|`bxo`fu�TWdbY$g � n ¨ Y�xhkWY�d&eQnhnoiau�`bepgoY q goi�ghTWY�¥¡e6epxU��e6ns`fn�¤

( �
 oqp0r�s�t�k : MO
� P � & � o	pIt & � oqs�t r�o	p;r�s�t �J& vZr�z�( c q

j g+eQmWm;Ytepx�n!goT�e�g �"hW� � �|`bn�elm�epxogo`fu$cWdfepx�u�e6nsY�iQ� �A�K��E �! �`jgoT T 
! 4�o	pItNk ( �
 oqpU
# 4�r�pIt q ��Y$g�c�n�k�ipgoY
ghT�e�gB§;no`bk�u$Y+goTWY+�~cWk�u�gh`ji6k�n|ip�9goT�Y�¥¡e6epx|��eQno`bn|epxhY�kWiQg|u$i6k6gh`jkacWi6c�nt§�ghTWY+YBnzgh`jX.e�ghiQx|`bn¡ip� �)`bn!epdfnoi
k�ipg�u$i6k6gh`jkacWi6c�nU`bk��6Y�kWYtxheQd¿�

5@�
	���� � � ��� ±	�
± � ¬ ��� �Ë� ¬ ��� � � �K� ¬
��iQxhX.epdbdjr6§6ghTWY[goxh`b�QiQk�iQX�Y$ghxo`fu¡YBnzgh`jX.epgoY� �xh`�ghYtn�eQn�ghTWY�¥¡e6epxUYtnsgo`bX.e�ghYQ¤H�A
2oqp�tek z-.
 L MO4lPSR2( �
 oqpU
# 4Br�p�t V zYX z

+ 
# 4!Z � <
# 4 r �"hK� � �

Y�vWu$Y�mWg
ghT�e�g ( �
 `fn
goTWY �¡`bxh`bu�TWdbY$g � n ¨ Y�xhkWY�dKeQnhnoiau�`bepgoY q goi|goTWY�goxh`b�QiQk�iQX�Y$ghxo`fu9��e6ns`fn� �TW`bu�T�`bn q Y�)�kWY q
�ar

& � o	pItek zBr & c L ] RBo	pItek ' ��� � �¡o � - � pIt�r & c L oqp�t�k ' � �lc dNo � - � pIt r - �£z
q

©|nUmWxhY��a`ji6c�nodjr6§K ªY[T�e4�6Y T 
# 4 oqp�tek ( �
 o	p 
# 4 r�p�t q jãk�goTW`fn�u�e6nsY6§agoTWY�YBnzgh`jX.epgoiQx H� 
 `fn�� � �
5@�
	��$2 	 �K� ¬ � ®�
 � � �
² ¬ � ¬ �t��� �Ø�K� ¬
³ªi6k�no` q Ytx�ghTWY q r6e q `bu�nocW� q `b�P`fno`ji6k¦`jkPghxoi q c�u�Y q `bkµ^KcW��noYtu�gh`ji6k hK��EQ�Â�K�!SUTWY���ep�;Y�xo�ã^KT�epc q Y�x¡`fn|goTWY
k�iQkK� iQxogoTWi6�Qi6k�epd���eQno`bnUiQ��u�iQkPgo`bkacWiQc�n¢�~c�k�u�gh`ji6k�n q Y�)�kWY q �ar
& ] R�o	pItek 
 � �  R $ o	p�t�r & � oqp�tekPp 
 � �  R $ oqp�t r & � o	p�t k � � 0 o�o	p � � � t 
 7 6 0 X o 0 � � p�t 
 7 6 0 � % t�r �[�`z

q
� ipghY#'�
2o"�2t¡goTWY�Y�vam�epk�no`ji6kNiQ� ��i6k¦ghTWY.��ep�;Y�xo�z^aT�epc q Y�x[��e6ns`fn|goxhcWk�u�epgoY q ghi,ghTWYUo&% 
 X � t¢)�x�nzg
ghY�xhX.n

' 
2o@�2t�o	pIt k : MO
� P ] R � � & � oqp�t�r pi��& v�r9z7( q

©;© Ð�ª Ý$Ü « «



�Q� � �������������b
��Z��
��$
 ���

¶ªeQu�Tlu$iaY$��u$`bY�kPg � � § �¢k � z�r
q q�q

r -�
 `bnUYBnzgh`jX.epgoY q �ar
H� �  L M k}o&% 
 X zOt

L MO 4lP�R�� � o	p 
! 4 t V zYX z
+�
! 4!Z � <
! 4- 
 r

 �T�Y�xhY
� � `fn+e?mW`bYtu�Y� �`fnsY�dj`bkWYteQx��~cWk�u�go`biQkØiQk%& v�r�z�(¢ghT�e�g] ªY q i¦kWipg]mWxhYtu$`fnoY.TWY�xhYQ�¦��`bk�epdbdjr6§�goTWYYBnzgh`jX.epgoiQx�utepkl��Y� �xh`jgsgoYtk�e6n�¤H� 
 o	pItek z- 
 L MO4QPSR ( �
 o	p 
# 4 r�p�t V zYX z

+0
# 4!Z � <
# 4 r �"hK� Z �

 �T�Y�xhY ( �
 `fn�goTWY ¨ Y�xhkWY�d q Y�)�kWY q �Pr¯¤
( �
 oqp0r�s�t�k}o&% 
aX zOt : MO

� P ] R � � o	pIt & � o	s�t r�oqp0r�s�t �J& v�r�z�( c q
j g�eQmWm�YBepx�nªgoT�epg �@hK� Z �ª`fn�e+m�eQxsgh`bu�cWdfepx�u�e6nsY!ip� �¿�K��E �ª �`jgoT T 
! 4 o	pItek ( �
 o	p 
# 4 r�p�t q H� 
 `fn�e�u$iQkPgh`jkK�
c�iQc�nUYBnzgh`jX.e�ghY[ip�����

����� � � �#���	�����
��� ����� ���
jãk�ghTW`bnUm�epx�ep�Qx�epm�T·§6 �Y�mWxhi��a` q Y!�;iQcWk q n�iQk,goTWY[ghTWxhY�Y!�~iQdbdji� �`bkW� �Pc�epkPgh`�gh`jYBn�¤

=?>A@R�� 4�� LNM � T 
# 4 oqp�t � r z- 
 L MO4QPSR'T 
# 4 oqp�t�r T c
 oqp�tek
L MO4QPSRUT c
! 4 o	pIt r�pI�J& v�r�z�(

ghT�e�g] �`jdbdUxoYt�QYBepdGc�noY$�~c�dª�~i6x�xhY� �xh`jgsgo`bkW�?ghTWYlu$iQk q `�gh`ji6k�n �����
	��?>@�A����:�� �)SUTWY�xhYtnocWdjghn� �TW`bu�TºepxhY
u�iQdbdjYBu�ghY q TWY�xhY�epxhY[u�dbe6nono`fu�epd¯i6kWYtn�noi� ªY[iQX�`jgUgoTWYt`jx�m�xoiaip�Ënt�

5@��@�
	 «?¬ � ��¬  ¬ �t��� �Ø�K� ¬
j g�`fn�u$dbYteQxUgoT�epgt§ =9> @R-�*44� L M � T 
# 4�o	pIt � k��Do&%7
�tIr � p:�J& vZr�z�( q��YBns` q Ytnt§KcWk q Y�xUgoT�Y�u$iQk q `�gh`ji6k % 	Qo c
 k���o -�
 t�§WwGxhiQm;i6no`jgo`biQklE!`bkl�]{�/I.0/21l4 �Z.¡ �8;]l<�E�Z�>�ra`bY�d q n

66666
z- 
 L MO4QPSR'T 
# 4 oqp�t � z

66666 k � ��z*�8% c
 � X � � % 	
 � - c
 � r � p:� ( vZr�z.&,r
eQk q

T c
 oqp�t
� - 
 %7
 � R
� (

c o "�t�0" r � p:� ( vZr�z & q �"hK�ih��

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� ��E

5@��@�� � �W�K� ¬ �t��� � �K� ¬
� Y�`bk6ghxoi q c�u$Y!goTWY[�~i6djdbi� �`bkW�]e6nonocWX�mKgh`ji6k�nUiQk,goTWY�noY�PcWYtk�u$YBn(o&% 
�tUeQk q o - 
Zt�¤

% 
aX z�k � : �M r % �
 ��� r - 
#k70 
2o&%7
aX zOt�r�0.
 ��� < q �"hK� � �

SUT�Y*)�xhnsg+m�eQxsg�iQ� �@hK� � �!`fn+u�dbe6nono`butepdA��j g+`bX�m�iPnsYBn[goT�epg�goT�Y�kacWX+�;Y�x�iQ�ªghY�xhX.n�`jk�ghTWY�Y�vam�epk�no`ji6k
' 
 o	p�t9`bn9e[m;i� ªYtx�ip�;gz ªi���SUTWY�u�iQk�noY�PcWYtk�u$YUip�;goT�Y�nsYBu$iQk q m�eQxsg9iQ��ghTWY�u$i6k q `jgo`biQk�`bn�ghT�e�g¢�~iQx9Yte6u�T�\�lm % 
 X zBr

q q�q
r � % 
 X z��6§ , � `bn�Y�vWeQu�ghdjr�goTWY�cWk�`ji6k�iQ� 0 
 nscW��`jkPgoYtxo��eQdbnW2 
! 4 � � i� �§�djY�g�pI� & vZr�z7(

eQk q �Bo	p�tUnoc�u�T�goT�e�g pI�3, � !�# +����¡k q Y�x �@hK� � �$§KgoTWYN�|`bxo`fu�TWdbY$g � n ¨ Ytxok�Y�d&xhY q c�u�Ytn�ghi

( �
 o	p0r�p 
# 4 t�k}o&% 
 XPz?t 
 � # M)� �
�
7 0��	��
 �

q
�"hK� � �

� Y[goTac�nUi6�KgheQ`jk�§K�~iQx�eQdjd2p:� & v�r�z�(A¤ =?>A@R-�*44� L M � T 
# 4 o	p�t � k zYX % 
 r
z-.
 LNMO4QPSR'T 
# 4 oqp�tek zBr

T c
 oqp�tek - 
¡o*% 
aXPz?t
q

�"hK� � �

5@��@��� � � ��� ±	�
± � ¬ ��� �Ë� ¬ ��� � � �K� ¬
^KcWmWm;i6noY,�~i6x�u$i6kP�6Y�kW`bY�k�u$Y,goT�epg+%7
 `fn�Y��QYtk·� SUTWY�k�§¢ghTWYU�¡`bxo`fu�TWdbY$g � n ¨ Y�xhkWY�d�u�eQkº�;Y?Y$vKmWdb`fu$`jgoY�dbr
u�iQX�mWcKghY q ¤

( �
 oqp0r�s�t�k
666666
�pced &,o�zYX % 
 t � o	p � s�tn(

�lced & � oqp � s�tn( pJCkPsIr
zYX % 
 q p!kPsIr

eQk q `�g��~i6djdbi� �n�goT�epgt§K�~i6x�epdbd2p:� & vZr�z7( §=?>A@R-�*44� LNM � T 
# 4 o	p�t � k zYX % 
 r
66666
z-.
 LNMO4QPSR T 
# 4 o	p�t � z

66666 k��Do % 
 � d�% 
 � -�
 t q��YBns` q Ytnt§KcWk q Y�xUgoT�Y�u$iQk q `�gh`ji6k % 
 � d�% 
 k7� o -�
 t�§K ªY�T�e4�QY
T c
 o	p�t � - 
2o&% 
 X zOt�r�p:��& v�r9z7( q

��iQx�e]mWxhiaip�z§WnoY�Y!�~iQx�`bk�nsghepk�u$YN��.¡ I80] 47¦�H0¨;H¡R�A�< �Q�?>A§�Y�Pc�e�gh`ji6k �ËZ���E�Z ���

©;© Ð�ª Ý$Ü « «



�6� � �������������b
��Z��
��$
 ���

5@��@�$2 	 �K� ¬ � ®�
 � � �
² ¬ � ¬ �t��� �Ø�K� ¬
^K`jX�`bdbeQxodbr.goi�ghTWY�¥¡e6epx�u�e6nsY6§K ªY�nocWmWm;i6noY!goT�epg�goTWY�noY�PcWYtk�u$YBn(o ' 
�t�epk q o - 
Zt��6Y�xh`��~r �"hK� � �� �T�Y�xhY0 
?`fn¡Yt�QYtk·�!SUT�Y ¨ Ytxok�Y�d ( �
 u�eQk¦�;Y+Y$vKmWdb`fu$`jgoY�dbr¦u$i6X�mWcKgoY q �ËnoY�Y]wGxhiQm;i6no`�gh`ji6k5E+`bk���.;/210R�}�< ��> �
eQd�ghTWiQc��QT�`�g�nUY$vKmWxhYtnhns`biQk,`bnUghiai]T�Yte4�ar.goi��;Y��Q`b�QYtk,TWYtxoY6�9SUTWY[�~iQdbdji� �`bkW�]xoYBnsc�d�g�n=9> @R�� 4�� L M � T 
# 4�o	pIt � k �=o*% 
�tIr

z-.
 L MO4QPSR T 
# 4�oqp�tek zBr

z� x T c
 o	pIt-.
 o&% 
 X zOt x � r
�qpI�J& vZr�z7( ��u�eQk,�;Y[�~iQcWk q `bkl��.0/21;R�}�< ��>A§ ��Y�X�X.e��K�

����� � ������� ��� �$� � � �����#
�� ���
� Y�)�xhnsgªnsgoc q r�goT�Y|u$i6ka�QY�xh�QYtk�u$YUiQ�&goTWY!u$Y�kPghY�xhY q Ytnsgo`bX.e�goYBn���wGxhiQm;i6no`jgo`biQkUE¡utepk.�;Y¡xhY� �xh`�gogoY�k�e6n�¤

� ± � ±   Ë�K�  
	 �����Z�?��
*�`� � ��c 3 � ����
��!�����������@�q���Z�!��� � ����g,
 � � �	��
�������� �  ;�B�
��� 	 �����Z�B
�� �
�@� � %K�������*
��@� �  ��������B
�� ��
�g;
���@���#���$
 � ,�
�� � ����

� �������L��g�g;oqp R r qeq q r�p � tB� & v�r9z7( r
 ���T 
 o	p , t o H� 
 o	p , t ��� o H� 
 o	p , t�t u�z�x .#x 0 � ) � +7oqv�rQ2Kt2r

-����	� T 
2o	p�,?t��}o&% 
 - 
�t Rlo c � .Lknz�r
q�q q

r?0 3
��� �¢��������g�g;oqp R�r qeq q r�p��?t � & v�r9z7(Br����I����g�g " 
�#(vU� �� ���	����� % 
 � - 
#k7� o " 
�t � ' " 
 ���T 
 o	p , t � H�A
�o	p=,Ot ��� � H�A
�oqp=,Ot �+� u�z(x�.#x 0�� q

����g�g,��-d�����Z
!g,��� %K
U�B
.,O�q���@�q��� ��� ���  �� �Ig,
U��� a � -����	�5�(�Z

 � o " 
�t����I� %��O�9� ����� 
G����  ��@�q���J2^o �ItLk
� � � c� ) � � q
SUT�Y!k�ipghepgo`biQk T 
2oqp=,?t��}o&%7
 - 
Zt Rpo c[X�YteQk�n�goT�e�g

v � � ce=	ced�� T 
 o	p , t?��o&% 
g-.
 t Rlo c x � c = ����< T 
 oqp , t���o*% 
g-�
 t Rpo c � 1 q
jãk ghTWYºuteQnoY�ip�.ghTWYØ¥¡e6epxB§ ¨ Ytxok�Y�d+eQk q goxh`j�6iQkWi6X�Y$goxh`fu�Ytnsgo`bX�epgoY6§�goTW`fn)xoY q c�u$YBnlgoi T 
 oqp , t �
o*% 
g-.
 t Rlo c6�GSUTWYG)�x�nzg�db`jk�Y�ip��e6nonocWX�mKgh`ji6k�nUip��S
eQ�WdjY*E[Y�k�nscWxhYtn�ghT�e�g�ghTWY[X�YtepklkacWX���Ytx�ip�
m;iQ`bkPghn
`bk�YBeQu�T�u$Y�dbd � 
# 4 u�iQka�QYtxo�6YtnGgoi]`jk�)�kW`�gzr6�GSUTWY[nsYBu$iQk q db`jkWY!ip��eQnhnsc�X]mWgo`biQk�n q Y$ghY�xhX�`jkWYBnªgoTWY[X�`jk�`��
X.eQd
epX�i6cWkPg¡ip�¢noX�iPiQgoTW`bkW�.xhY�PcW`bxoY q iQk?YBeQu�T?`bk6ghY�xh��epdS2�
# 4[�~iQx!eQnoraX]mWgoipgh`bu�kWiQxhX.epdb`�gzr6���
`bk�eQdjdbrQ§

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �Q�

ghTWY�ghTW`bx q dj`bkWY]ip�¢eQnhnocWX�mKgo`biQk�n¡`jX�m;i6noYtn¡goT�epg|ghTWY]X]YBepk¦kacWX���Ytx|iQ�Gm�i6`jkPg�n|eQ��i��6Y ` 
! 4 `bkNYte6u�T
u�Y�dbd'� 
# 4 u$i6kP�6Y�xh�QYBn·ghi��W§Qnoi[goT�epg9goTWYU�~c�k�u�gh`ji6k#�,u$i6cWd q �;Y�epm�mWxoi4vK`bX.e�goY q �ar�e[u�iQk�nsgheQk6g9i6k92 
# 4 �
	 � ±·±�
 � ©¡nhnscWX�mKgh`ji6k�n �A��� 	=� § �������� epk q �A���$23� eQxoY+YteQno`bdjr��QYtxo`,)�Y q goT�eQk ¨ n�ghi�goT�Y+xhYtnocWd�g�n¡iQ�
ghTWY�mWxhY��a`biQc�n�m�eQxheQ�Qx�epmWT·���·Y�g�c�nU�~iKu$c�nUi6k?eQnhnscWX�mKgh`ji6k ��������� eQk q kWipghY

� ! 
 +"u , k
L MO4QPSR � 
# 4BoqpU"$t � 
# 4�o	p=,�t r z�x	$r .*x 0 q

j g!`bn|u$dbYteQx�goT�e�g|i6kWY+eQdj Ue4rKn�T�e4�QY � ! 
 +"u " kwz6§;zLx%$�x 0��¡SUT�Y�u$i6X�mWcKghepgo`biQk?iQ�6� "; , k � c =
�� � � ! 
 +"; , §$ Ck .�`bn q i6kWY�nsYtm�epx�e�ghY�dbr��~iQx�YBeQu�T�Ytnsgo`bX�epgoY6�
� ¥¡e6epx�YBnzgh`jX.e�ghYQ¤ ��Y$g �BoqpU" t�epk q �Boqp=,Ot�noc�u�T�ghT�e�gNp*"a�/, � !�# � +[epk q p�,I�), � !$# � +��,SUT�Y�k·§�`bk�a`jYt  iQ� �"hW�i����§

( �
 oqp " r�p 
# 4 t ( �
 o	p , r�p 
# 4 t�k}o&% 
 X zOt c 
 � # M,� �
�
7 0�� � � 
 � 
 � # M�� � � 7 0�� � � 
 � q

� i� �§K�~i6xW�Ndfepxh�QY[Y�k�iQcW�6T·§ , � !$# � +�� , � !$# � +�kED�epk q goT�Y�k:� ! 
 +"; , k vW�GSUTac�nW� "; , knz[`j��$�k .�§
epk q � "u , k v]iQgoTWYtxo �`fnsY6�9SUTWY�u�e6nsY!ip��goTWY���ep�;Y�xo�ã^KT�epc q Y�xUYtnsgo`bX.e�goY�`fn�no`jX�`bdbeQxt�

� S�xh`b�QiQk�iQX�Y$ghxo`fu�YBnzgh`jX.e�ghYQ¤�¶ �Pc�epgo`biQk �ËZ�� ��h �GiQ� ��.¡ I80]�4¥¦IH0¨0H0R�A5<Â�p�?>&Y�kPg�ep`bdbn �'"; ,GkPv+�~iQx$ Ck1.� �TWYtk %7
 � d�% 
#k9� o - 
�t$�
��� Y�xhkWY�dªYtnsgo`bX.e�goY6¤��]{�/I.;/21P4���.¡ I80] <,EtZ�>A§¢³ªi6xoi6djdfepxhr5E�noTWi� �n[goT�e�g0�U"u ,�kWvl�~iQx0$ Ck .
 �TWY�k % 	No c
 k7� o -�
 t$�

SUT�Yµu�iQka�QYtxo�6Y�k�u�Y¦ip��ghTWY�Ytnsgo`bX.e�goYBnlu$Y�kPghY�xhY q i6k ghTWYµgoxhcWYN�~c�k�u�gh`ji6k � `fn�kWi�  q Ytxo`b�QY q �~xhiQX
SUT�Y�iQxhY�X�E�eQk q SUTWY�i6xoYtX��]e�gUgoTWY�Y�vKm�Ytk�nsY�i6k�e qWq `jgo`biQk�eQxor�u�iQk q `�gh`ji6k�nUiQk o&% 
 tUepk q o -.
 t��
� ± � ±   Ë�K�  � 	 �����Z�?��
*�`� � ��c 3 � ����
��!�����������@�q���Z�!��� � ����g,
 � � �	��
�������� �  ;�B�
��� 	 �����Z�B
�� �
�@� � %K�������*
��@� �  ��������B
�� ��
�g;
���@���#���$
 � ,�
�� � ����

� �������L��g�g;oqp R r qeq q r�p � tB� & v�r9z7( r
 ���T 
 o	p , t o H� 
 o	p , t � �doqp , t�t�u�z(x .�x 0 � ) � +¥o@v�rl2Tt�r

-����	� T 
 o	p , t��}o&% 
g-.
 t Rlo c � .Lknz�r
q�q q

r?0 3
��� �¢��������g�g;oqp R r qeq q r�p � t � & v�r9z7(Br����I����g�g " 
 #(vU� �� ���	����� % 
 � -�
 k7� o " 
 t � ' " 
 ���T 
Go"p=,Ot � H� 
 o"p , t � ��o"p , t �buZz(x .#x 0 � q

����g�g,��-d�����Z
!g,��� %K
U�B
.,O�q���@�q��� ��� ���  �� �Ig,
U��� a � -����	�5�(�Z

 � o " 
 t����I� %��O�9� ����� 
G����  ��@�q���J2^o �ItLk
� � � c� ) � � q
©;© Ð�ª Ý$Ü « «



�pZ � �������������b
��Z��
��$
 ���

	 � ±·±�
 � ³ªiQk q `�gh`ji6k�n ������5�� epk q ������:�� epxhY�nsgox�ep`b�QTPgs�~i� Uepx q dbr?�QYtxo`,)�Y q ghT�epk ¨ n�goiNgoTWY,xoYBnscWdjghn
iQ�!m�epx�ep�Qx�epm�T�hK�Â�K� ��Y$g�c�n.�~iau�c�n�i6k(u�iQk q `�gh`ji6k ������8�� epk q u�iQk�no` q Y�x�goT�Y q ` �¯Y�xhY�kPg�YBnzgh`jX.e�ghYtn
noY�m�epx�e�goYtdjr6�
� ¥¡e6epx�Ytnsgo`bX.e�ghYQ¤ �·Y�g �Bo	p�tUnoc�u�T�goT�e�g�p:�3, � !�# +���jãkl�a`jYt OiQ� �@hK� � ��§

z- 
 LNMO4QPSRUT 
! 4 o	pIt�o@�do	p�t � ` 
# 4 t k z0 
 LNMO 4lP�R o@�do	pIt � ` 
# 4 t 
 � # M,� �
�
7 0�� � 
 �

x =?>A@4 � ��<
�

�
7 0��	��
 � �do	s�t � ` 
! 4 �

k �=o�z&�8% 
 tIr
epk q �@hK� � ��u$i6k�u$dbc q YBn�goTWY�mWxhiaip�z�9SUTWY�uteQnoY|iQ�
ghTWY���eQ��Ytxs�z^aT�eQc q Y�xU��e6ns`fnU`fn�ns`bX�`jdfepxB�

� S�xh`b�QiQk�iQX�Y$ghxo`fu¡YBnzgh`jX.epgoYQ¤ª³ªi6k�no` q Ytx�goTWY�Y�vam�epk�no`ji6k
z-�
 L MO4lPSR T 
# 4Boqp�t�o@�do	pIt � `�
# 4Ot{k j2�doqp�t � L MO4QPSR T 
! 4�o	pItp�U
# 4�mX �doqp�t j z-�
 LNMO4QPSR*T 
! 4 o	pIt � z m

X z- 
 L MO4QPSR'T 
# 4 o	p�t�o -.
 � 
# 4�� ` 
# 4 t q
SUTWY�)�x�nzgUghY�xhX `fnU��i6cWk q Y q �arU��{�/I.0/21 4 �Z.2 I8;]l<,EB�?> §WwGxhiQm;i6no`�gh`ji6kl�W¤

66666 �do	pIt � L MO 4lP�R T 
# 4�oqp�tp�U
# 4 66666 k ��o % 
 � d�%7
 � - 
�t�X �Do�z*� % 
Kt q
SUTWY+noYtu�iQk q ghY�xhX `fn¡u$i6kPgoxhiQdbdjY q  �`jgoT ������5�� §;epk q ghTWY�goT�`jx q iQkWY��ar,goTWY�³�epc�u�TarP�ã^Wu�TP Uepx �
`jk�Y�Pc�epdb`jgzr

z-.
 LNMO4lP�R'T 
# 4 oqp�t�o -.
 � 
# 4�� ` 
# 4 t k � � T 
 oqp�t�� - 	No c
 � q
��� Y�xhkWY�d&YBnzgh`jX.epgoYQ¤�jãk?e�no`jX�`bdbeQx� Ue4rQ§

z- 
 LNMO4QPSR*T 
! 4 o	pIt�o"�doqp�t � ` 
# 4 t{k j �do	pIt � z- 
 LNMO4QPSRUT 
! 4 o	pIt��doqp 
# 4 t m
X �do	pIt j z- 
 L MO4QPSR'T 
# 4 oqp�t � z m
X z-.
 LNMO4lPSR T 
# 4�oqp�t�o@�do	p*
# 4Ot � `�
# 4�t q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� ��h

SUTWY�)�x�nzgUghY�xhX `fnU��i6cWk q Y q �arU��{�/I.0/21 4 �Z.2 I8;]l<,EtZ�> §WwGxhiQm;i6no`�gh`ji6k E6¤
66666 �do	pIt � LNMO4QPSR'T 
# 4 oqp�t��do	p 
! 4 t 66666 k�� � % 	
 � - c
 � X#� � z&�8% c
 � q

SUTWY�noYtu$i6k q goY�xhX�`fn�u$i6kPgoxhiQdbdjY q  �`jgoT �A��� 5 � §Wepk q goTWY[ghTW`bx q iQk�Y!�ar
z-.
 LNMO4QPSR'T 
# 4 oqp�t�o"�do	p 
# 4 t � ` 
# 4 t k j z-.
 LNMO4QPSR'T 
# 4 oqp�t m �Do�z&� -.
 t�k �=o�z&� -.
 tIr

epk q �@hK�ih���u$i6k�u$dbc q YBn�goTWY�mWxhiaip�z�

� Y�u$i6k�u$dbc q Y]ghTW`bn�`jka�QYBnzgh`j�Pe�gh`ji6kNip�ªgoTWY�e6nsraX�mKghipgo`fu]mWxhiQm;Y�xogo`bYtn[ip�ªgoTWY.YBnzgh`jX.epgoYtn[�ar¦m�xoi��a` q `jk��
ghTWY!iQmKgh`jX.epd&u�TWi6`bu�Ytnªip�·ghTWY#o&% 
�t�eQk q o - 
�t�noY�PcWY�k�u$Ytnª`bk�S�ep�WdbY[�+epk q goT�Y!xhYtnocWdjgo`bkW��u�iQka�QYtxo�6Y�k�u�Y
x�e�ghY+iQ�9goTWY�Ytnsgo`bX.e�ghYQ���WxhiQX goT�Y]e6nsraX�mKgoiQgo`fu�m;iQ`bkPg!iQ�¢�a`jYt �§�ghTWY ¨ Y�xhkWYtd
YBnzgh`jX.e�ghY�`fn¡goTWY��;Y$gsghY�x
i6kWYQ§
epk q goTWY�ghxo`b�Qi6kWiQX�Y$ghxo`fu�YBnzgh`jX.epgoY�`bn!ghTWY� ªi6xhnsgt�]SUTWY.¥¡e6epx�epk q ��eQ��Ytxs�z^aT�eQc q Ytx|YBnzgh`jX.e�ghYtn
noT�eQxoY]goT�Y�noeQX]Y.`bkPgoYtxoX�Y q `beQxorNu�iQka�QYtxo�6Y�k�u�Y+x�e�ghYQ��¥¡i� ªYt�QY�xB§&ghTWY�u$i6kP�6Y�xh�QYtk�u$Y]xhepgoY.noTWiQcWd q kWipg
�;Y�goTWY?i6kWdbrØu$xh`�ghY�xh`ji6k �~i6x�u�TWiai6no`jkW�)goT�Y?Ytnsgo`bX�epgoi6xt�Å�Wi6x]`bk�nsgheQk�u$Y6§ªmWxh`biQx�`jkW�~iQxhX�epgo`biQk(iQkºgoTWY
xhY��6cWdfepxh`�gzrlip� � u�eQkN�;Y.e��6iPi q `jk q `bute�gh`ji6k¦�~iQx!ghTWY.u�TWiQ`fu$Y]ip�ªgoTWY�Ytnsgo`bX.e�ghiQxB�+¥¡e6epx�epk q ��eQ��Ytxs�
^KT�epc q Y�x!Ytnsgo`bX�epgoYBn!eQxoY+ ªYtdjdj� e q epmWgoY q �~iQx!goTWY]Ytnsgo`bX.e�gh`ji6k¦ip�¢k�iQk)noX�iaipgoTN��i6cWk q eQxo`bYtn| �TWY�xhYte6n�§
ghTWY,goxh`j�6iQkWi6X]Y�goxh`bu.eQk q�¨ Y�xhkWY�d�Ytnsgo`bX.e�goYBn�eQxoY q Ytno`j�6kWY q �~iQx]xoYt�QcWdfepx���i6cWk q eQxo`bYtnt����Ytno` q Ytnt§�goTWY
ghxo`b�Qi6kWiQX�Y�goxh`bu|Ytnsgo`bX.e�goY�`fn�e]�Qiai q u�eQk q ` q e�ghY|�~i6xUgoTWY+Ytnsgo`bX�epgo`biQk�ip��m�Ytxo`bi q `fu!�~cWk�u�gh`ji6k�n¢���¢SUT�`bn
¨ `bk q ip�
m�xoi6�WdjYtX�epxh`bnoYtn� �TWYtk�e]nsghepx�noT�epm;Y q nocWmWm;iQxogUT�eQn���YtY�klxhY q c�u�Y q goi]goTWY ¨ `bk q ip� q i6X.ep`bk
��EQ��E �+nzghc q `bY q T�Y�xhY��ar�goTWY,gox�epk�nz�~i6xoX.e�gh`ji6k��~xoi6X%m�i6dbeQx+ghi)u�eQxsghYtno`beQkØu$iai6x q `bk�epgoYtn��ËnoY�Y���.¡ I80]
47¤L]^]^.0/D<Â�Q�O> ��� �·Y�g|c�n|epdfnsi�xhYtutepdbd·ghT�e�g|goTWY ¨ Y�xhkWYtd�Ytnsgo`bX.e�ghY�noc��;Ytxhn��~xoi6X e���i6cWk q eQxor�Y��¯Ytu$ghn
dbYte q `bkW��ghi]m;iaiQx�Ytnsgo`bX.e�go`biQk�nªiQ�d�?epgªghTWY[��i6cWk q eQxo`bYtnªip��goTWY[`bk6ghY�xh��epdA� � Y��6Y�xogoTWYtdjYBnont§Kns`bX�mWdjY[epk q
Y���u$`bY�kPg¡u$i6xoxhYtu$go`biQk�nUY�va`fnsgt§�noY�Y�Y6� �����]{�/I.;/21 4w�Z.2 I8;] <�EB�?> � � Y�kWi�  `bdjdbc�nsgox�e�goY[ghTWY��;Y�T�e4�a`biQcWx
iQ��ghTWY�Ytnsgo`bX.e�goYBnUiQk?no`jX�cWdbepgo`biQk�nt�

����� �/
� !� �2��� � � ��� ��� �2�� !��� ���
jãk[ghTW`fn·`bdjdbc�nsgox�e�go`biQk�§�ghTWY¢nocWX iQ� � k � vBv�`bk q Ytm�Ytk q Y�kPg�w�i6`bnhnoiQk!mWxoiKu�YtnhnsYBn& �`�ghT[goTWYªnoeQX]Y9`bkPgoYtk�ns`jgzr
x�e�ghYa� k ��`bn�no`bX+cWdfe�ghY q iQk,goTWY�noY$g�' q Y�)�kWY q �ar ��E6�,E��� �`�ghT

�do	pItek & v q zYX �lcedNo � p�t (���z q z � v
q
	 ;7@=< � � ���^oqp � v

q
	�t c ��� r

�~i6x�pi� & v�r9z7( �ªSUTWY�c�kW`�g|`jkPgoYtxo��eQd&`bn q `j�a` q Y q `bkPgoi -.
 k � � Y�PcW` q `fnzg�epkPg�`jkPghY�xh�4eQdbnt�ejãklghTWY�u�e6nsY�iQ�
ghTWY ¨ YtxokWYtdKYtnsgo`bX.e�goY6§p �YUu�T�iPiPnsY ' 
*k v

q
v � 	U�~iQx�ghTWY�noX]iaiQgoTW`bkW�!m�epx�epX�Y$ghY�x��~dbYte q `bkW�!goi % 
#k �Kv ���

jãk,goT�Y[uteQnoY|iQ��ghTWY�¥¡eQeQxt§K��ep�;Y�xo�ã^aT�epc q Ytx�epk q goxh`j�6iQkWi6X�Y$goxh`fu�Ytnsgo`bX.e�ghYtnt§K ªY[u$i6k�ns` q YtxUeQk,Y�vKm�epkK�
no`biQk�ip�
i6x q Y�x	% 
#k z 	�iQ�d�?`bk,goTWY�u�iQxhxoYBnsm;iQk q `jkW����eQno`fn��9SUTWY�xhYtnocWdjghnUepxhY[mWxoYBnsYtkPgoY q `jk?��`b�QcWxhY�E
�~i6xGu$i6X]m�epxh`bnoiQk·�0jãk]YBeQu�T�u�e6nsY6§�goTWY�YBnzgh`jX.epgoY H�A
+`bnGnocWm;Y�xh`jX�m;i6noY q goi[ghTWYUgoxhcWY��~cWk�u$go`biQk���eQk q goTWY
no`bX+cWdfe�ghY q m;iQ`bkPgªmWxhiKu$Ytnhnt� � Y!eQdbnoi�g�e ¨ Y|mWxhi�)Wg¢iQ�
SUTWYtiQxhY�X E�goi q x�e4 ���v�� u$i6k�) q Ytk�u$Y|`jkPghY�xh�4eQdbn

©;© Ð�ª Ý$Ü « «



�Q� � �������������b
��Z��
��$
 ���

�~i6x��doqp�tªe�g�hQ� q `,�;YtxoYtk6g�djiKute�go`biQk�n���SUTWY �Pc�eQdj`jghepgo`b�QY q ` �¯Y�xhY�k�u�Ytn¢��Y�gz ªYtY�k.ghTWY��~i6cWx¢YBnzgh`jX.e�ghYtn�epmK�
m;YteQx�u$dbYteQxodbrQ�GSUTWY�¥¡eQeQxUYtnsgo`bX�epgoY�`fn�mW`bYtu�Y� �`fnsY�u�iQk�nsgheQk6g �¿�
`b�Qc�xoY#E �Ëe ���Uepk q ghTWY���eQ��Ytxs�z^aT�eQc q Y�x
YBnzgh`jX.epgoY]`bn[mW`bYtu�Y� �`fnsY]db`jkWYBepx �Ë��`b�QcWxhY�E �~� � ���]©�dfnsilkWiQgoY]iQkµ�
`b�Qc�xoY�E �¿u�¡goTWY�iPnou�`jdbdbepgo`biQk�n|ip�ªgoTWY
ghxo`b�Qi6kWiQX�Y�goxh`bu!Ytnsgo`bX.e�ghY q cWY�ghi.goT�Y�m�Ytxo`bi q `fu�k�e�ghcWxhY�ip��goT�Y+eQnhnsiKu�`bepgoY q �|`jxh`fu�TWdjY�g � n ¨ Y�xhkWY�dA� j g|`bn
eQmWm�eQxoYtk6g�goT�e�gGghTWY )�x�nzg9m;Yte ¨ `bnGcWk q Ytxs� Ytnsgo`bX.e�goY q �ar]epdbdagoTWY�YBnzgh`jX.e�ghYtnt��SUT�Y�nsX�iaipghTW`jk���`jk q c�u$Y q
�ar,goTWY q `,�;YtxoYtk6g ¨ Y�xhkWYtdbn¡`bn¡kWipg[nscK��u�`jYtk6g¡goi�i��6Y�x�u$i6X]Y!ghTWY+X�`fnono`jk���ip�Gno`jX�cWdbepgoY q m�i6`jkPghn|`bk?goTWY
m;Yte ¨ � � Y��6Y�xogoTWYtdjYBnont§agoTWY�c�k ¨ kWi� �k��~c�k�u�gh`ji6kU�¦`bn¡epdb �e4rKnª`jk�u�djc q Y q `bk,ghTWY�u$i6k�) q Ytk�u$Y[`bkPgoY�xh��epdfn��

¥|eQeQx 4 ��eQ��Ytxs�z^aT�eQc q Y�x S
xo`b�Qi6kWiQX�Y$ghxo`fu � Y�xhkWYtd

- 
�k7� ou�0t - 
�k9� o;�0t - 
�k9� o;�0t
% 
#k���o - 
�t %7
 � d�% 
#k9� o - 
�t % 	No c
 k7� o - 
Zt
� k9� � -�c
 � �Uk7� � -�c
 � �Uk7� � -�c
 �

S�ep�WdbY*EQ¤G^acK��u�`jYtk6g¡u�iQk q `�gh`ji6k�n �A��� 	=��>3�A����2�� �~iQxUghTWY q `,�;YtxoYtkPgUYBnzgh`jX.epgoiQx�nt�

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �K�

¥¡e6epx�4 ��ep�;Y�xo�ã^KT�epc q Y�x S
xo`b�Qi6kWiQX�Y�goxh`bu � Y�xhkWY�d

-.
 k7� o;� � � d �0t -�
 k9� o� � � dB�0t -.
 k�� ou� � � d �0t
% 
#k9� o - 
�t % 
 � d�% 
#k9� o - 
�t % 	No c
 k9� o - 
�t- 
�k9� � %�� o c
 �

� k7�0� - Rlo c
 % 	No c
 � �Uk��0� - Rpo c
 % 	No c
 � � k9�0� -�� o c
 �8% � o c
 �� k9�0� - 	No c
 �8% Rlo c
 � d�% 
��
S�ep�WdbY��K¤G^acK��u�`jYtk6g¡u�iQk q `�gh`ji6k�n �A��� 	=��>3�A��� : � �~iQxUghTWY q `,�;YtxoYtkPgUYBnzgh`jX.epgoiQx�nt�

¶¢nzgh`jX.epgoY ¥|eQepx 4 ��ep�;Y�xo�z^aT�epc q Y�x S�xh`b�QiQk�iQX�Y$ghxo`fu � Y�xhkWY�d

-.
 � Rpo c��Tc 
 ��� o � o � dW�0t�c o 	 �Kc
 �¡c o 	 �Tc

% 
 � Rlo c �¡c o � ��� oNR �
T 
 �A� �,] Rpo c�� 
 �,]Ic o � o � dW�0t Rpo 	 � 
 �,]	� o R � � 


S�ep��djY��W¤9£|mKgo`bX.epd�u�T�iQ`fu$Ytn�iQ�do*% 
 t�epk q o -.
 t�noY�PcWYtk�u$YBn�§QeQk q u$iQka�6Y�xh�QY�k�u$Y�xhepgoY�ip�;goTWY�YBnzgh`jX.e�ghiQx�n��
o
� 
 t�`fn�eQk�eQxo�W`jgox�epxhr�m�iPns`jgo`b�QY�noY�PcWYtk�u$Y�noc�u�T�goT�epg�� 
 ) 1 epk q � 
 k7� o � dW�0t��

©;© Ð�ª Ý$Ü « «



�B� � �������������b
��Z��
��$
 ���

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

+

+
+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

++

+

+

+

+

+

++

+ +

+

+

+
+

+
+

+ +

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+
+

+ +

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

++

+
+

+

+
+

+

+
+

+

+

+

+
+

+

+ + +

+

+

+

+

++
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+
++

+
+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+
+

+
+

+
+

+

+

+

+
+

+

+
+

++
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

++

+
+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

++

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+
+

+

+

+

+

++

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

�Ëe �
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

+

+
+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

++

+

+

+

+

+

++

+ +

+

+

+
+

+
+

+ +

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+
+

+ +

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

++

+
+

+

+
+

+

+
+

+

+

+

+
+

+

+ + +

+

+

+

+

++
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+
++

+
+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+
+

+
+

+
+

+

+

+

+
+

+

+
+

++
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

++

+
+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

++

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+
+

+

+

+

+

++

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

�Ë� �

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

+

+
+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

++

+

+

+

+

+

++

+ +

+

+

+
+

+
+

+ +

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+
+

+ +

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

++

+
+

+

+
+

+

+
+

+

+

+

+
+

+

+ + +

+

+

+

+

++
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+
++

+
+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+
+

+
+

+
+

+

+

+

+
+

+

+
+

++
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

++

+
+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

++

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+
+

+

+

+

+

++

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

�Ëu �
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

+

+
+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+

++

+

+

+

+

+

++

+ +

+

+

+
+

+
+

+ +

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+
+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+
+

+ +

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+
+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

++

+
+

+

+
+

+

+
+

+

+

+

+
+

+

+ + +

+

+

+

+

++
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+
++

+
+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+
+

+
+

+
+

+

+

+

+
+

+

+
+

++
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

++

+
+

+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

++

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+
+

+

+

+

+

++

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+
+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

1.20

� q �
��`b�QcWxhY¢E6¤
^acWm;Y�xh`bX]m;i6no`jgo`biQk+iQ�WgoT�YUno`bX+cWdfe�ghY q m;iQ`bkPg�m�xoiKu$YBnont§BgoTWYª�~cWk�u$go`biQk#��goi!Ytnsgo`bX.e�goY �Ëu�iQkPgo`bkK�
c�iQc�n�db`jkWY���epk q goTWY!�~iQc�x�YBnzgh`jX.epgoYtn � q eQnoTWY q dj`bkWYBn!�¢iQ�Kg�ep`bkWY q  �`jgoT�ghTWY�¥¡e6epx �Ëe �$§W��eQ��Ytxs�z^aT�eQc q Y�x
�Ë� ��§Wgoxh`j�6iQkWi6X]Y�goxh`bu �Ëu �Uepk q,¨ Ytxok�Y�d � q ��X�Y�goTWi q nt��jãklYteQu�Tlu�e6nsY6§PgoTWY��6Y�xogo`fu�epd¯db`jk�YtnUxhY�mWxhYtnoY�kPgUgoTWY
��v�� u�iQk�) q Y�k�u�Y[`jkPgoYtxo��eQdbnt�

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �B�

� � ','µ��*,0����

����� � 
�� ��� �"��� ���$���	� �$������� �����  � � ����� � ���� �����  !� ��� ���"���/��� �	� �"��� �����
jãk]ghTW`bn¢m�epxogt§6 ªY�m�xoi��a` q YU�QY�k�Y�x�epdagoT�Y�iQxhY�X.nGeQ��i6cKg9goT�Y¡u$Ytk6ghxheQdKdj`bX�`�gªmWxoi6m�Ytxsgzr]epk q ghTWY�X�i q Y�x�e�ghY
q Y��a`bepgo`biQk�mWxh`jk�u�`jm�djY[ip�9e�nsY �PcWY�k�u�Y[ip�
x�epk q iQXWa � �4eQdjc�Y q �QYBu�goi6xhn

� 
 k
LNMO4lPSR � 
# 4


 
# 4 r �i�`zBr

 �T�Y�xhY*o � 
# 49t R�� 4�� L M �Da � epk q o

 
# 49t R�� 4�� L M eQxoY!x�epk q i6X���epxh`beQ�WdbYtnUnsc�u�T�ghT�e�gB¤

o�� q zOt�o

 
# 4 t R�� 4�� L M eQxoY[u$Ytk6ghY�xhY q epk q `bk q Ytm�Ytk q Y�kPg�x�epk q iQX���epxh`fep�WdbYtnt�

o�� q � t =?>A@R-�*44� L M 66 
 � 
 c
# 4 � � z 66 ) v
q

o�� q ��t�SUTWYtxoY[Y�va`fnsghn�e.u$i���eQxo`fepk�u�Y¡X.e�ghxo`jv  `jk�a � noc�u�T,goT�epg��~iQx�eQdjd��I��a � rLNMO4QPSR	� � 
# 4 rN��
 c� ) ) � �� � q
o�� q �Kt =?>A@R-�*44� LNM � � 
# 4 � � ) k7� o�z?t

q
o�� q 	Bt � c = � � <� � �

� ce= ����<
�� � =?>A@R�� 4�� LNM 
 � 
 c
# 4 
 �
	  M)� � 	 � � � � k v
q

o�� q ��t�SUTWYtxoY[Y�va`fnsghn ( �=v]noc�u�T,goT�epg

� ce= � ��<
�� � =?>A@� � 	 =?>A@R-�*44� LNM z

( � ���

 � �


 
# 4 � � � �£z
q

��Y$g�c�n�k�ipgoY!ghT�e�g�o�� q �Bt�`bX]m�dj`bYtnNo�� q 	Bt q
��� ¬a± � ¬ � � � ���B
����?�� �������@�q�����No�� q zOt � o�� q 	�tIr

� 
 ) � +7o"v�r- t
q

	 � ±·±�
 �[� Y�T�e4�QY!goi.noTWi�  ghT�e�gB§K�~iQx�eQdjd����Ua � r
� � 
IrN��
 � ) ) � + � v�r � �� � � q �Ë�W��E �

� i� �§KiQ��noY�xh�QY|goT�e�g�o�� q z?t > o�� q ��t�YtkPghep`bd
* o � � 
IrQ��
 � ) t�k

LNMO4lPSR � � 
! 4�rQ��
 c� ) 
 �


c
# 4 � k � �� � X � o�z?t

q
©;© Ð�ª Ý$Ü « «



�6� � �������������b
��Z��
��$
 ���

¥¡Y�k�u�YQ§·�ar �·`bk q Y��;Y�xh�lSUTWY�i6xoYtX �ËnoY�Y�YQ� ��¤NQLH010YKRT3£< �O> §·m·���pZ�� ��§&`jg�`bn[YBeQnorlgoi¦noY�Y]goT�epg�o �
q
zOt

T�iQd q nU �TWY�k�Y��QYtx��~iQx¡eQdjd " ��v�r

� ce= ����<
�� �
LNMO4QPSR � � 
# 4 rN��
 c� ) 
 �



c
# 4 
 � �  M)� � ��� M,� �  (�� � ) � ��� � � k v

q
��`jv��:��a � r " �=v�epk q � �=v

q
�¡no`bkW�Uo�� q �Kt2rW ªY[�6Y$gU�~iQx�eQdjd �)dbeQxo�6Y|YtkWiQcW�6T�eQk q epdbd�zGx85Lx - 


ghT�e�g


� �  M,� � ��� M)� �  (�� � ) � �	� � x 
 �
	  M)� � 	 � � � q
¥¡Y�k�u�YQ§

� ce= ����<
�� �
L MO4QPSR � � 
# 4�rN��
 c� ) 
 �



c
# 4 
� �  M)� � ��� M,� �  (�� � ) � ��� � �

x � ce= � ��<
�� � j LNMO4QPSR � � 
# 4 rQ��
 c� ) m =?> @R-�*44� LNM 
 � 
 c
# 4 
 �
	  M,� � 	 � � � �
x � �� � � ce= ����<
�� � =?>A@R-�*44� LNM 
 � 
 c
# 4 
 �
	  M)� � 	 � � � � q

eQk q  ªY[�QY�g�goTWY�xhYtnocWdjg��Pr o�� q 	Bt� �T�Y�k � /01 q
��Y$g " 
�#Nv�§�� u�a � ) & v�r X 1 (�noc�u�T,goT�epg��~iQx�epdbd � �=v�rIm � x � ��`fn�u$i6X�m�eQu$g�eQk q xoYBu�epdbd¯goT�e�g�¤


�¬�� � �~� � ±	� 	� ��
 )��Z
��+ 
b����a � ,?��g �Z
������������� ,?��� �q�B��g,
 o�� 
 tb� �������q��� ������g�g,� -W�	��
bg,��� %K

��
4,O�q���@�q�����I� ���+ �� ��g,
���� a � -������5�(��

� o " 
 t����I�2%K�O�9�b�����$
G����+ ��"�q��� 1/-;��
���
.,?
��������!
4,�
�� �U��
��
� ��� � a � � r

� ced��  �2o �It�u �:���� � x � c =8ced��
�� � " 
 � � ! � o�� 
 � � t

x � c = ����<
�� � " 
 � �"! � o��G
 � � t

x � ced�� � �Io �It�u��:� � � r

-;�Z
�� 
 ���� � 
 �(� 3 � ����
��I���$
 �(�	��
����Z�$
�� �q��� � ��
 �(��3  �g,������ 
 ����� � ����a � q
©|nonocWX�Y!goT�epg  `fnUxhY��Qc�dbeQxUeQk q�q Y�)�k�Y

���lu �I��a � K) z� � �@ ] R � q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �ZE

��� ¬a± � ¬ � 2  � � ���#
��	�����Lo�� q z?t � o�� q �Kt ������o�� q ��t��Z��g,��r -;�Z
�� 
 �	��
 �*���"� ���� ��� o�� q �Kt�� �
� 
(%B��g,��� � ���Z
�� � ��������g�g2��
 )��Z
��+ 
 � " 
 #NvU��� ���	�����=?>A@R�� 4�� L M � � 
# 4 � � ) k�� o(' " 
 tIr �Ë�W�Â���

� ' " 
 � 
 � ����g�g,��-d�*�	��
Lg,��� %�
��B
.,9�q���"�q��� ��� ���  �� �Ig,
#���Ua � -����	� � �Z

��o " 
�t*������%K�O�9������� 
 ����  ��@�q������ q
	 � ±·±�
 � �¡YtkWipghY��ar � 
!u.���Ua � K) " 
 � � ! 
 ��;�@=< � " ] R
 � �0r*' " 
 � 
�
 � ) � � r
eQk q nsY�g

�
u ���Ua � K) z� � �� � q

SUT�Y�k·§
� 
Go��tek " 
 L MO4QPSR � � ! o�zYX � 
# 4�o��t¡o�zYX � 
# 4�o��t t�tIr

 �`jgoT

� 
# 4�o �^t k � �¡r � 
! 4 
 c� )� " 

eQk q

� 
# 4 o �^t k 
 �


c
# 4�� � zYX � 
 j + �O

� P 	 V �
�¡r � 
! 4 
 � )' " 
 Z � ]�c



�
# 4��� m q

� i� �§K�arbo �
q � tIr =?> @R-�*44� L M � 
# 4 o �^tY) v\> �r� /01 q

´¦iQxhY�i��QYtxt§P�arbo�� q � tIr0o�� q ��tUepk q o �
q � tIrK�~i6x�epdbd&dbeQxo�6Y[��r

=?> @R-�*44� L M � � 
# 4 o��t � x =?>A@R�� 4�� L M 66 
 � 
 c
# 4 � � z 66 X � =?>A@R-�*44� L M + �O � P 	 666 " ] Rlo c
 � �0r � 
# 4 
 � ) 666 � ]Ic 
 j 66666


�
# 4��� 66666 m

x � o�z?t�X � ( c
+ �O
� P�R V ( � � � � ) " ] Rpo c
 =?> @R-�*44� LNM � � 
# 4 � � ) Z �

x � o�z?t�X � ( 	 � � � � ) " ] Rlo c
 =?> @R-�*44� LNM � � 
# 4 � � ) k9� o�zOt
q

©;© Ð�ª Ý$Ü « «



�P� � �������������b
��Z��
��$
 ���

SUT�Y�xhY$�~iQxhYQ§a�ar ��Y�X�X.e#���;Y�dbi�  eQk q o�� q �Kt�§
� 
 o ��t�k " 
 LNMO4QPSR � 
# 4 o��t�X � j " 
 LNMO 4lPSR � 
# 4 o ��t m k z� LNMO4QPSR � �0r � 
# 4 
 c� ) X � j LNMO4lPSR	� �¡r � 
! 4 
 c� ) m

k
�

o��t�X � o�zOt
q

¥¡Y�k�u�YQ§a�ar+ghTWY(�[epxogokWYtxs� ¶Gdbdj`fn¢SUTWYtiQxhY�X��ËnoY�Y!SUTWY�i6xoYtX ��� �p� �[iQ� Q*R �¢]I8���� RW{ A¡8;H¡:·{ < Z�> §6m·� ZQZ ��§
� ' " 
 � 
 � �~i6djdbi� �n�goT�Y!dfepxh�QY q Yt�P`fe�gh`ji6k�mWxh`bk�u$`bmWdbY!`bkUa �  �`jgoTlnsm;Y�Y q o " 
 tUepk q �Qiai q x�e�ghY¡�~cWk�u�go`biQk� <�o �2t�k � ��< � � �0r � 
 � ) � �

o �^t�u �:��a � �
eQk q `�g�`fn�Yte6ns`bdbr�nsYtY�k�goT�epg

� < k ��� q
����� � � ��������� � � ����  !���
SUT�Y|�~i6djdbi� �`bkW�]�ËeQu�g�nUT�e4�QY[�;Y�Ytk�c�nsY��~cWd·`bk,i6cWx�mWxhiPiQ�Ën[¤

�ª¬ � � � :  0����
4,�
�� � �G�£z!���I�!
.,�
�� �#������������,?��� �q�B��g,
 ��� R r q qeq r����U���	� � o � t�r

 � � �,RrX qeq q X
� � � � � x3. � =?>A@R-��,�� � 
 � � �3, � � � q1�� �Z��� �@�  ���g,��� �

 � � � R ��
 o�� R t � � � x � � 
 � � � R � � � q

SUT�Y!m�xoiaip��`bn¡e]nsgox�ep`b�QTPgo�~iQxh �eQx q u�iQk�noY�PcWYtk�u$Y[ip�
goTWY�� � o � tªkWiQxhX u$i6ka�QY$vK`jgzrQ�

�ª¬ � � ���� ����� �q��
����"� �q��� %B��g,���¢��� �����?��o � 
# 4 t R-�*44� L M �Da,+ ���I�No � 
# 4 t R-�*44� L M �Da£� �� �#���Z��� �

� 
!u k =?>A@R-�*44� L M � 
# 4 ) va> �,� /01 r

�����

� 
 u k =?>A@R-�*44� L M � � 
# 4 � ) va> �,� /�1 q
� �Z
�� � LNMO4QPSR � � ! o�zYX � 
! 4 o�zYX � 
# 4 t�t�k

LNMO4QPSR � 
# 4 X � j LNMO4QPSR � 
# 4�m q

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �6�

	 � ±·±�
 � ^a`bk�u$Y[�~i6x�epdbd �I�DvZr

v*x � � � � ! o�zYX �2t�x � c r
 �Y[�QY�gt§a�~iQx�eQdjd�dbeQxo�6Y[��r

66666
L MO 4lPSR � �"! o�zYX � 
# 4 o�zYX � 
# 4 t t � L MO 4lPSR � 
# 4 66666 x L MO4QPSR & � 
# 4 o�zYX � 
# 4 t ( c X 66666

L MO 4lP�R � 
# 4 � 
# 4 66666
x`o � � 
 X � 
�t L MO 4lPSR � 
# 4�r

 �T�`bu�T��Q`b�QYBn�goTWY�xhYtnocWdjgt�

©;© Ð�ª Ý$Ü « «



�QZ � �������������b
��Z��
��$
 ���

� �����U����*,-����

<,E�>�©¡�W��eQxt§&¥�� ��E9�B�6� � ��kNYBnzgh`jX.epgoY�c�x[nomWdb`jk�Y q cµu$iQkPghiQcWx q�� cWkWY]xo�tm�epxogo`jgo`biQk?m;iQk�u$gocWYtdjdbY�epdb�te��
ghiQ`bxoY6� 	 �$���@� � �"� )��Z
�
�� ������g �?��
L��
 �������Z���
 ��§ 	�5 �¿� �$§2E > EO�W�

< ��>a�UeQcK�Ëe4rKn�§�w��pepk q ��e6nonoiQk�§���� w�� ��EO�B��h ��©ÅkWY� º�QY�i6X�Y$goxh`fu q `fnou�xo`bX�`jk�epkPg9xocWdbYQ� � ���������$���@�q���I��g
	 � ���"� � �@�   ��� �Z���$
�� g ��§  §0EOh > �Q���

< ��>a��iPn��;§��+� �A�p�6�Q� ���·`bkWYteQx
mWxhiKu$YBnonoYtn
`jk+�~cWk�u$go`biQk�nom�e6u$Ytnt�4SUTWY�i6xor�epk q epm�mWdj`fu�epgo`biQk�nt�B`jk#�0
* ��"����

�����$
 �(��� 	 � ���"� � �@�   ��§ 	 2�� §�^am�xo`bkW�QYtxs�
	9Y�xhdfep��§ � Yt ��Gi6x ¨ �

< ZB>(�|Y�X���i�§|©+�UeQk q� Yt`�ghiQcWk�`¿§�£�� ��E9�B�ZE ���;���(%�
��L
4,O�q���@�q���Z� � 
* ���Z� )��Z
 �l�����  �!��g �  ���"�q������§
�6iQk�Ytn�epk q �UepxogodbY$gogt�

< h�>(�|Y�m�xo`bk�nt§ ���j§U^a`jX.eQxt§ �¢�Gepk q S�c�d ¨ Y�k�nt§¢¥�� ��E9���pZ � ´?YBeQnocWxh`jkW� ��eQ��i6x]¶G�.u�`jYtk�u$r�`bk(w�iPnzg
£¡��u�Ytnt�P`bk � �Z
�� 
��	����� �#���  
L�������Z��g �  � �Z�$
��(��� � ��
 � � � ���+ 
 ���"�(����� �b
�?� ����
��#
��^�q�G�ar�´��
´Nepx�u�T�epk q §Pw���w�YBnzgh`jYBepclepk q ¥���S�cWd ¨ Ytk�nt§ � iQxogoT?¥¡iQdbdbeQk q Y q §�©¡X�nsgoYtx q epXl�

< ��>(�|Y��axhi�rQY6§ �G� w��
epk q)� `fnoYQ§��]� �¢� ��EO�B�6� �\�¡Y�goYtu$go`biQk�ip��eQ�WkWiQxhX.epd9�;Y�T�e4�a`biQx��a`fe,k�iQk�m�eQxhep�
X�Y�goxh`bu!Ytnsgo`bX.e�gh`ji6k�iQ��ghTWY�nsc�mWm�i6xsgB� 	 1  ����3  ���Ig �q
�?�b������3b§ � � §KZ6Z�� > Z��6�W�

<i�?>(�|c q dbY�r6§���� ´�� ��E9�B��� ���¢
��g  ����g �?�� ��������� ���B��B����g ���@��§ � e q ns �iQxogoTlepk q ��xoiai ¨ n���³ªiQdbYQ�
< ��>N�[eQx q Ytnt§ �G���¿�Q�Q�ZE �Å¶¢nsgo`bX.e�gh`jkW��ghTWY�nocWmWm;iQxogUiQ��e]m;iQ`fnonoiQk�mWxhiau�Ytnhn��P`fe�goTWY���eQ��Ytxs�z^aT�eQc q Y�x

��eQno`bn�eQk q Y�vagoxhY�X�Y[�4eQdjc�Ytnt� � 
* �T�^�  ��g¡��
 ����� � � � 	  �  1����   � � �6§�� 	 ®�� 2 �
< ��>N�!Y��;xhi�rQ§���� ��E9�6�pZ �µ^acWx¢cWk�mWxoi6�WdbV�X�Y q�� Ytnsgo`bX�epgo`biQk��Q�tiQX��$ghxo` �PcWYQ��� �Z��g �  ���"�q�����G��
¢g! 1 ��� �@���"���

��
 	 � ���"� � �@� )��Z
L�B
�g� � �Z� ,�
��� ���"�L��
#����� � ��§%$'&(&)&�§2EO��E > �p�6�W�
<�Et��>(�!` yz�;Y�dfn�§�j��9epk q w�YtkW��§ �G����EO�B��� ���E¶ªnzgh`jX.e�gh`ji6kºiQ�|eµnscWm�m�i6xsg�u$c�xo�6Y��a`be)iQx q Ytx]nsghepgo`fnzgh`butn��

��� �. ��T�� �q����� � �Z
�� �*� � 5 §Tjãk�nzgh`�ghcKg q Y�^Pg�e�gh`bnsgo` �PcWYQ§ �¡kW`b�QY�x�no`�gh��³�epgoTWi6dj` �PcWY q Y �·i6cW��ep`bk·�
<�EBE�>(�!` yz�;Y�dfn�§�j��b§W´¦epX�X�Y�k�§P¶¡�j§Kw9epx ¨ §!�|� ���KeQk q ^a`bX.epxB§ �G����EO�B�B� ���W£|k�YBnzgh`jX.e�gh`ji6k�iQ��X�iQkWiQgoiQk�Y

eQk q u$iQk�u�e4�QY,�~xhiQkPgo`bY�x��~cWk�u�go`biQk�n���������� �I��g¢�������Z
  �#
�� �  ��� 	 �$���@� ��@�  ��g  � ���� ��q���"�q����§ � 2 §
�6�p� > �Q�B�W�

<�EB��>(�!`bx�epx q §¢^¯��epk q �6e6u$iQ��§�w�����EO�B��� � ¶GvPghxoYtX�Y,��epdbcWYBn�eQk q ¥¡e6epx�nsYtxo`bYtn+Ytnsgo`bX.e�goYBn+iQ�¡m;iQ`bk6g
m�xoiKu$YBnonoYtn��;iQcWk q epxh`jYBn�� � 
* ���Z�  ��g;��
 ����� � � � 	  �  1!���   � � �Q§ �*� ®+� � �

<�Et��>(�!`bx�epx q §U^&�ªepk q �6e6u$iQ��§ªw�� �A�p�6�Q� � ¶9vagoxhY�X�Y¦��eQdjcWYBn�epk q m�xoiQyzYtu�gh`ji6kÅYtnsgo`bX�epgoYBn.ip��m;iQ`bk6g
m�xoiKu$YBnonoYtn��;iQcWk q epxh`jYBn�� � 
* ���Z�  ��g;��
 ����� � � � 	  �  1!���   � � �Q§��*�K®+� � �

<�E�ZB>(�!`bx�epx q §6^¯�QeQk q �6e6u$i6�·§pw�� �A�p�Q�ZE �¦¶9vagoxhY�X�Y���epdbcWYtnGeQk q]¨ YtxokWYtdKYtnsgo`bX.e�goYBn9ip�¯m;iQ`bk6gªmWxoiKu�YtnhnsYBn
�;iQc�k q epxh`bYtnt� � 
* �T�Z�  ��g0��
 ����� � � � 	  �  1!���   � � �Q§�� 	 ®��  �

<�EOh�>[¥|eQeQxt§G©+� ��E9�ZEt� �  cWx�SUTWY�i6xo`bY q Y�x]iQxogoTWi6�QiQk�epdbY�k��WcWk ¨ gh`ji6kWY�k�nsrKnsgoY�X�Y6�Y�b������3  �^�+3 8*� §
�6��E > �K��EQ�

sut ©�swv



�����������	��
����
����������������������� �!
�� �"���#���$
�� �Kh

<�Et��>[¥|epdbd¿§aw��b§ � c�nhns��eQcWXl§K´��PeQk q ^PghY�xhk·§W^¯� ¶�����E9���K���¢£|k.goT�Y¡Ytnsgo`bX.e�gh`ji6k�ip��e�nscWm�m�i6xsgUu$cWxh�QY�iQ�
`bk q Y�goYtxoX�`bk�e�ghY�nsT�eQxom�kWYtnhn�� ��3��U��g �"� ,���� �q��� 
  �I��g 3b§ 8� §��p�QZ > �Q�6�W�

<�E?�?>[¥ � x q dbYQ§ � �b§Q¥¡eQdjdA§�w��pepk q ^a`jX.eQxt§ �¢� ��E9����h ��j ghY�x�e�goY q �;iai6nsgox�epm� �`jgoT]epmWmWdb`fu�e�gh`ji6k�ghi¡�~xhiQkPgo`bY�x
X�i q Ytdbnt� ��3 �����O���� ��"� ,O���"�  ����g 3b§ 8 §W�6� > ���W�

<�E9��>[¥ � x q dbYQ§ � �b§pw9epx ¨ § �|� �+�Qepk q S�nsra��e ¨ i��¯§�©�� �!� ��EO�B�Kh���¶¢nsgo`bX.e�go`biQk]ip�¯e¡k�iQk�nsT�eQxom]nsc�mWm�i6xsg
�;iQc�k q epxh`bYtnt� � 3��U��g �@� ,
3  ����g �?�� ��§ 2�� §��p��h > ��E9�W�

<�E9��>[¥ � x q dbYQ§ � � ��EO�B�6� �  �!��g �q
���I�����Z��� ���#
��@� �  ���
&%�� 
 �� �q����§p³�eQX+�Wxh` q �QY ��k�`j�6Y�x�ns`jgzr¡wGxhYtnhnt§�³�eQX��
��xo` q �QY6�

<Â�p��>[¥|epx q rQ§K©+�Wepk q ��eQnhnoiQk·§ ��� w�����EO�B�P��� ��kWY[kWi6cW�QYtdjdbY[epmWmWxhiKu�TWY q Ytn�mWxhiQ�WdbV�X�YBn q Y[u�dbe6nono`,)�u�ep�
gh`ji6k?epcKghiQX.e�gh`��PcWY6� 	 �$���@� ��@� )��Z
�
��  ����g �?��
���
 �������Z���
 ��§ : §WZZE > hQ�W�

<Â��E�>[¥|epxogo`b�6eQk·§ ��� ©�� ��E9�T��h�� � g �T� � 
�� ��� %  g %K��� ���	�T���.3 � `bdbY�rQ§¯³ªTW`bu�T�YtnsgoY�xB�
<Â�Q��> �PeQu�iQ�·§�w��¯epk q ©��W��eQxt§;¥�����EO�B�B� � ¶¢nzgh`jX.epgo`bkW�.goT�Y+Y q �QY�ip�ª³ªi4v�mWxoiKu�Ytnhn�epxhYte�� � �9�T�q
���*���

� 
��Z�@��
��  � �@�Z�B
����B
#�¢
* �Z
��  �Z
�� ����� ���@�q���Z�I
�g�g�
$§ � 	 §���EOh > �6�p�W�
<Â�p��> �PeQu�iQ�·§4w��QeQk q ^ac �6c�Y$gt§Qw�� ��E9����h���¶¢nsgo`bX.e�go`bkW�!goT�Y�Y q �QY�ip�;e¡w�iQ`fnhnsi6k�mWxhiau�Ytnhn��ar�i6xsghTWiQ�6iQk�eQd

noY�xh`bYtnt� �T����� ����g0��� 	 � ���"� � �@�  ��g*��g,���Z�^��� %������$1 �O��
���
��+ 
�§ 2�8 §���EOh > �p�QZ��
<Â��ZB> � eQdjdbY�ka�;Y�xh��§ � � ��E9�B�6� �.£|k X�i q Y�x�e�ghY q Y��a`fe�go`biQk(ghTWY�i6xor `bk Ytnsgo`bX.e�gh`ji6k·� � ��
  �^����g �U���

	 � ���"� � �@�   ��§ 	�	 �¿���$§KZ���� > hQ�pZ��
<Â�Bh�> � iQxhi6nsgoYtdjYt�¯§6©��b§W^a`bX�eQxt§ �¢�aeQk q S�nsra��e ¨ i��¯§6©+�!�|����E9�B�Kh���¶G�.u�`jYtkPgUYBnzgh`jX.epgo`biQk�iQ��X�iQkWiQgoiQk�Y

�;iQc�k q epxh`bYtnt� � �Z
  �^����gi����� 	 �$���@� � �"�  ���§  � §KZ���� > Z����W�
<Â�p��> � iQxhi6nsgoYtdjYt�¯§P©+� w��Wepk q S�nsra��e ¨ i��¯§a©�� �|����E9���Q� �(´?`bkW`bX.e�v�ghTWY�i6xor.iQ��`jX.eQ�QY!xoYBu$iQk�nzghxoc�u$go`biQk·�

`bkb�0
* ��"��� 
������ 
������ 	 �$���@� � �"�  ���§ �  §�^am�xo`bkW�QYtxs�
	9Y�xhdfep��§ � Yt ��Gi6x ¨ �

©;© Ð�ª Ý$Ü « «



�6� � �������������b
��Z��
��$
 ���

� +*+����*+���

	 &�� �t� ± ² ���p� � ±	� �
 �0� ¬ � ± � � ²��K� (¬ �t��� � �K� ¬ 2
� � � � � � ¬ ��� ~�B� 2
2 	 � ±·±�
 � :
5 � � �  �¿�Q�K� � ±	� � 	 �

hW�,E ��iQcWx��;iQc�k q epxhr�YBnzgh`jX.e�ghYtn|���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� EO�
hW�,E6�,E � Y�xhkWY�d¯Ytnsgo`bX.e�ghY��[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� EO�
hW�,E6� � ¥¡eQeQxUYtnsgo`bX�epgoY����[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� EO�
hW�,E6� � S�xh`j�6iQkWi6X�Y$goxh`fu�Ytnsgo`bX.e�ghY �!���[���[�����[���[���!���[�����[���[���[�����!��� EO�
hW�,E6� Z ��ep�;Y�xo�z^aT�epc q Y�xUYtnsgo`bX.e�ghY �!���[���[�����[���[���!���[�����[���[���[�����!��� EO�

hW� � �Ue6ns`fu!mWxoi6m�Ytxsgh`jYBn������[���[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� �Q�
hW� �W�,E � Y�xhkWY�d¯Ytnsgo`bX.e�ghY��[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� �Q�
hW� �W� � ¥¡eQeQxUYtnsgo`bX�epgoY����[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� ��E
hW� �W� � S�xh`j�6iQkWi6X�Y$goxh`fu�Ytnsgo`bX.e�ghY �!���[���[�����[���[���!���[�����[���[���[�����!��� ��E
hW� �W� Z ��ep�;Y�xo�z^aT�epc q Y�xUYtnsgo`bX.e�ghY �!���[���[�����[���[���!���[�����[���[���[�����!��� �6�

hW� � ³ªi6ka�QY�xh�QYtk�u$Y|xoYBnsc�d�g�n ���[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� �6�
hW� Z � cWX�Y�xh`butepd&Y�vam;Y�xh`bX]YtkPghn��[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� ��h

8 � � �¢¬ � ² ��� ��
���,E ´¦cWd�gh`j��eQxo`fe�ghY[u�Y�kPgox�epd&db`bX]`jg�goT�Y�iQxhY�X�epk q X�i q Y�x�e�ghY q Yt�a`bepgo`biQk�n �[���[���[�����!��� �B�
��� � S
Ytu�T�kW`butepd&dbY�X�X.eQn����[���[���[�����!���[���[�����[���[���!���[�����[���[���[�����!��� �P�

sut ©�swv



Unité de recherche INRIA Rhône-Alpes
655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


